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SY sii" _\ Now-for the first time- 


es 
a 


a HI-SPEED BELT-DRIVEN WHEELHEAD 





for speeds to 100,000 rpm 


ry 

i NEW Heald Red Head Hi-Speed belt- 
driven wheelhead offers a practical, low-cost 
solution to the problem of getting proper wheel 
speeds for small hole work where high fre- 
quency generating equipment is not available. 
It provides speeds from 45,000 to 100,000 rpm 
with simple belt drive from a standard electric 
motor! 

The basic wheelhead consists of a jackshaft 
and body unit and a spindle cartridge. Two 
easily interchangeable spindle cartridges are 
available — one for speeds of 45,000, 52,000 
and 60,000 rpm; the other for 70,000, 85,000 
and 100,000 rpm. The three speeds for each 


spindle cartridge are obtained simply by chang- 





ing the drive pulley on the rear end of the 
jackshaft. 

Built to the highest standards of accuracy 4 
and precision, this latest addition to the Heald 
Red Head line opens up a new area of internal 
grinding operation in the small hole class 
hitherto impossible without special equipment. 
Ask your Heald representative for complete in- 
formation. Or send for a copy of Bulletin 6-3. 
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Subsidiary of The Cincinnati Milling Machine Co 
Worcester 6, Massachusetts 
Chicago * Cleveland * Dayton * Detroit ° 





Indianapolis * New York 





the tool engineer 


Vol. 42, No. 2 February 1959 


Controlling Manufacturing Costs By James H. Greene 
Material, labor and overhead costs all affect tooling decisions. Knowing 


these costs is the first step toward improved plant efficiency. 


Gadgets Pixnabetet eu ; ae 
Forming sharp corners . . . machining thin-wall parts . . . cutoff fix- 
ture... lathe collet... turret lathe stop .. . scribing tool, 
Grinding Sulfurized Tool Steels ..... ae - ; By L. P. Tarasov 


Sulfur additions make high-vanadium tool steels easier to prey The 
improvement is greatest for the steels that are most resistant to grinding. 


Barrel Finishing with Specific-Shape Media ....... .....By Donald Mosher and Frank Soper 
The best media size, shape and type for a given application can be 
quickly determined with the aid of simple charts. 


Indicator Gages Improve Quality .............. By C. L. Garbarino 


Dial indicators are useful in mass production, since they furnish exact 
dimensional information. This facilitates trouble shooting 


Automatic Injection Molding . +s oun s sits ae By Judson H, Downing 


Complex plastic parts can ae molded automatic ne High mold cost 
can be offset by lower direct labor costs and greater productivity. 


Fabricating Stainless Steel—Part 2 (Forming) ................. By Richard E. Paret 


Knowledge of the correct procedures for drawing, blanking al piercing, 
brake forming, and bending stainless steel simplifies these operations. 


Hot-Forming Titanium with Adjustable-Section Dies ace By Ed Selmer 


This aircraft material is formed at 1200 F. Corrugations are drawn 
individually on an unusual die that maintains close tolerances. 


Process Control Keeps Weight Down . By W. R. Alley 


Weight of platular design heat exchangers is kept uniform by using 
precise amounts of material, including welding and brazing alloys. 


Safety for Eccentric Presses ........... t By A. P. J. Soepnel 


Use of a mechanical safety device for sale presses has given a Dutch 
plant an enviable accident prevention record. 


Dimensions for Semitubular Rivets (Reference Sheet) 


Standards for body diameter and head dimensions simplify the specifi 
cation and application of these versatile fasteners 


.ASTE NEWS FEATURES 


cna eo Gonads : THIS MONTH'S COVER TOOL ENGINEER 


Field Notes ... 157 
Good Reading ... 174 
Letter from the Editor = 
Looking Ahead (Newsletter) 250 
Men at Work eves 169 using free-machining tool steels in- 
Progress in Production 139 stead of conventional types. A typ 
Tech Digests 177 ical surface grinding operation is 
Technical Shorts 160 shown in this stylized treatment by 
Tool Engineering in Europe 171 cover artist William Solms. Details 
Tools at Work : 104 of research results on grinding sul- 
Tools of Today—New Products 143 furized tool steels are contained in 
Senin Aeuiinde 161 the article starting on page 77. 
Who's Meeting and Where sos 0 Ve 














Grinding wheel life can be extended 
or grinding speeds increased by 


Tue Toou Encineer is regularly indexed in the Engineering Index Service and Applied Science & Technology Index 





Automatic threading machine 
cutting internal threads on 90 
pipe elbows and tees from 114” 


to 2’’ diameter using emulsion 
of S.E.C.O. 





NEW S.E.C.0. EMULSIONS, WITH SMALLER 
OIL-PARTICLE SIZE, CUT PRODUCTION COSTS 


There’s a new and greatly improved S.E.C.O. e BETTER FINISHES, CLOSER TOLER- 

(Sunoco” Emulsifying Cutting Oil), that has ANCES. New S.E.C.O., with ‘better coverage and 
. wetting of work, produces consistently finer finishes in 

machining. Reject rate falls off. Tool life increases. 


TRY NEW S.E.C.O.—for increased economy in all 
machining operations. Ask your Sun representative, or 
write to Department TE-3. 


smaller emulsion-particle size to give you the 
following benefits: 


BETTER PROTECTION AGAINST RUST, 
even at emulsion ratios as lean as 40-to-1. 

“ citi : . Industrial Products Department 
BETTER DETERGENCY, which permits dirt SUN OIL COMPANY, Phila. 3, Pa. 
and fines to settle quickly out of emulsions, leaving 
machines clean. 


BETTER EMULSION STABILITY. Even in 
hard-water areas, emulsions of new S.E.C.O. stand up 
better than those made with other regular emulsifying 


cutting oils. In Canada: Sun Oil Company Limited, Toronto and Montreal 
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It Couldn’t Be Done 


We tried that and it didn’t work! Often that is the re- 
sponse to suggestions for improving a process or method. 
It also is the frequent reaction to a report presented at a 
technical meeting or published in an engineering journal. 
Unfortunately, such reactionary viewpoints sometimes stop 


investigations that could have been successful. 


Does the person making such a statement realize his re- 
sponsibility or is he only interested in maintaining status 


quo for his own imagined security? 


Improvements in mate- 
rials and methods alone may make the suggestions work- 
able to say nothing of the possibilities of a new design 
approach. Young engineers can be resourceful because they 
do not have the inhibitions of some older ones. They are 


not afraid to try. 


Original mass production is accredited to Eli Whitney for 
his production of rifles for the Government. His original 
thinking is still the backbone and inspiration of our mod 
ern production methods. Yet in gun manufacture, hand 
filing operations are still being used. Also, wood sticks with 
abrasive cloth are being employed for polishing the gun 


bore. 


Because it couldn't be done, one manufacturer is now fin 
ishing the bore of shotguns by using only drilling and hon 
ing operations without intermediate reaming. Many sea 
soned specialists predicted failure, saying that reaming and 
hand finishing were essential. Instead, the special machine 
for honing is capable of finishing the bore with greate: 
accuracy, finer finish, and less cost than was ever possible 


prey iously, 


Lr) Arent 


- EDITOR 





COGSDILL TWIST 


the name to remember for quality... 


to watch for progress 


We are pleased to announce that effective im- 

mediately the Cogsdill Twist Drill Co., Inc., will 

be operated as a wholly owned subsidiary of The 
Sheffield Corporation, Dayton, Ohio. 


A complete line of drills and center drills will be manufac- 

tured in Greenfield, Massachusetts and will be distributed 
nationally by the same Cogsdill Distributors who have been 
serving industry in the past. Cogsdill’s ‘““Micro-Limit” countersink 


and other special cutting tools will not be included. 


Cogsdill’s Mercury, Black Panther, Economy and Chip-Flow trade names 
have been synonymous for quality and performance for 46 years and we pledge 
that these fine products will continue to give the same outstanding service and 


performance under our new organization. 


COGSDILL TWIST DRILL CO., INC., Greenfield, Massachusetts 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-4 The Tool Engineer 








| STANDARD 
EQUIPMENT 


Th 
Progressive Screw Machine Plants 


The Only MASTER COLLET 
With No Work Pressure on the Screw. 


ty 
on “ 
= 


a 


Pads Interchangeable 
Among Different 
Makes of Automatics 


Style ‘'S’’ 
Master Collets and Pads 


- 


Style ''B”’ 
Master Feed Fingers and Pads 


HARDINGE BROTHERS, INC., Elmira, N.Y. 





HARDINGE-SJOGREN 
Speed 
Comet Cuucks 


Fast — Accurate 
Increase Production Capacity 


Available in 1%,"; 1%"; 2%"; and 3%” collet capacity. 
Threaded nose, cam lock, tapered key-drive and American 
Standard spindles. Write for Bulletin 8A. 


HARDINGE BROTHERS, INC., limiro, N. Y. 








H-4 Tool Room-Inspection 


HV-4 Production 
HARDINGE 
Coutet INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly. 


HARDINGE BROTHERS, INC., Gmire, N. Y. 








COLLETS 
for 








ACCURACY — DURABILITY — LOW COST 


UG Op 


information for all Lathes, Millers, Grinders and Fixtures 


HARDINGE BROTHERS, 


Write for Bulletin 56 — 


Complete collet ordering 


Tt , LO i ee 


Immediate stock delivery from Elmira, Beston, Atlanta, New York, Hartferd, Philadelphia, Rochester, N. Y., Dayton, Detroit, Minneapolis, 
Chicago, St. Louis, Oakland, Les Angeles, Toronto, Mentreal. 


February 1959 
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LD popes hydraulic clutches, with 

a constant-mesh gear train, eliminate 
all gear shifting on these new Warner & 

IN STA NTAN EOU S SPEED C HANGES Swasey No. 4 and No. 5 Ram Type Turret 
Lathes. Clutches engage smoothly and quickly, 
providing fast starts, stops, and reverses. 
Clutches never need adjustment. 


With the patented speed preselector the 
W iT co T oo fa t L | Pp 0 i’ A L E Vv t R operator can preselect speeds and with a mere 
flip of a lever, change speeds instantly. 
A flip of the speed change lever in the 
opposite direction provides a valuable 6 to 1 
speed reduction for threading or forming cuts 
—instantly and without preselection. 
A total of 12 spindle speeds, or 24 undupli- 
cated speeds with a two-speed motor, is avail- 
able on these new machines. A touch of a 
button doubles or halves the speed, and when 
used in conjunction with the 6 to 1 speed 
change, four spindle speeds are instantly avail- 
able with only one setting of the preselector. 
A separate master lever controls forward, 
reverse, brake and neutral. Zoned controls on 
headstock and apron put them all within easy 
reach of the operator—cutting fatigue, speed- 
ing his work, putting more pieces on the floor 
every hour of every day! 


WARNER 
SWASEY 


Cleveland 


PRECISION 


. MACHINERY 
Warner & Swasey's direct-reading, patented speed pre SINCE 1880 
selector is calibrated in work diameter, surface feet, and 
spindle rpm's—which, with the new ease of changing speeds, 
encourages the operator to use the proper spindle speed. 


YOU CAN PRODUCE IT BETTER. FASTER, FOR LESS...WITH A WARNER &@ SWASEY 


6 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-6 The Tool Engineer 











Gardner WIRE-LOKT® discs 





Get the right abrasive 


for your flat surface ~ 
grinding with the 
Gardner Service Plan 


Only Gardner combines abrasive and machine — 
experience, because only Gardner makes both! 

And Gardner Abrasives Specialists concentrate ™~“ 
on disc grinding. For maximum production, longer 
disc life, investigate the Gardner Service Plan: 


1 


A survey of your grinding 
operations. 


An actual in-service trial of 
Gardner Discs. 





A close check of the results. 


The Gardner Abrasives Spe- 
cialist in your area will call 
at your request. 





abrasive discs 


» Tp Se es ee ae a — Ome 


a 





| Disc grinder finishes two parallel surfaces 
in one operation 





7 


(RONER 


Gardner 2H30 precision double spindle grinder 
with feed thru fixturing 





Feed thru double disc grinding 


Typical parts:..........bearing races, covers, 

plates, runner bars 
Production: 2000 to 6000 parts per hour 
Stock removal:...............:.010" to: .020" 
Flatness: 0001” to .0006"” 
Parallelism: . = dad Sip 8 laa ee GOO A ee 
Uniformity: . UN rs ..0008” to .001” 


GA, RONER 


precision disc grinders 
BELOIT, Wisconsin 








SEE FOR YOURSELF 


why you can be sure of... 
@ LOW MICROINCH SURFACE FINISHES 
@ TOLERANCES DOWN IN THE MILLIONTHS 
@ INCREASED PRODUCTION 
@ LOWER COSTS 





PRECISION 
SPINDLES 


when you specify... 











FOR SURFACE GRINDERS — 


POPE 1, 2 and 3 HP, Totally Enclosed 1800 FOR BORING ROUND HOLES 
and 3600 RPM Motorized, Cartridge Type WITHIN MILLIONTHS OF AN INCH 


Spindles with massive shafts and big, double row 
cylindrical roller bearings having enormous POPE Heavy Duty Boring Spindles for smooth, 
capacity, superior performance and long life. chatter free, continuous high production of accu- 
rate parts. Again, look at the big cylindrical 
roller bearings and thrust bearings. 














FOR HEAVY DUTY MILLING — 


POPE Spindles have the double row cylindrical 
FOR CYLINDRICAL GRINDING — roller bearings for the extra rigidity to support 
the cutting tool, and the double direction thrust 
bearings with the excess capacity to stabilize the 
shaft against endwise movement in either direc- 
tion. This adds up to longer cutting tool life, 
more production, lower cost per piece. 


POPE Cartridge Type and Wheel Head Belt 
Driven Spindles with the capacity to produce more 
work whether you plunge grind with a crush 
dressed wheel, remove surplus metal, or produce 
low microinch surface finishes. Note the super- 
precision radial bearings and ball thrust bearings. 


POPE engineers and builds standard and special, precision anti-friction bearing 


Spindles for every purpose. Send us your specifications for prompt quotations. 


® Pay 
261 RIVER STREET - HAVERHILL, MASSACHUSETTS 
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...Drilling and/or Tapping... 
with ONE adjustable U. S. Drill Head 


Complete versatility for job shop operations with 
standard adjustable arms... or, equip these 
heads with U.S. Slip Spindle Plates which are 
jig-bored for positive alignment to fit the hole 
pattern. Eliminates trial-and-error in set up. 


Double Duty Tools—when your drilling machine 
has a reversing spindle, you can drill and tap the 
same hole pattern with one head. 


U.S. Drill Heads are fast and rugged—designed 
and built for profit-making performance. Positive 
all-gear drive with shaved gears, anti-friction 
bearings, and oil-tight housings assure smooth 
and accurate operation. 


, Slip Spindle Plates may be 
Ask for Catalog AD-57, or send jig-bored for more than one 


specifications of your requirements. pattern of holes. 





Adjustable and Fixed Center Multiple Drilling Heads. 
DRI LL Individual Lead Screw Multiple Tapping Heads. 


HEAD @ UNITED STATES DRILL HEAD CoO. 


BURNS STREET « CINCINNATI 4, OHIO 
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This job is a “natural” for broaching... 





ana inev.averricas eun-oown [WALLED EE 
BROACHING MACHINE 


é is so efficient that it pays its way 
although working only 1/3 of its available time! 





Steel forgings are tough to machine, but one of the world’s largest producers of road-building 
equipment has substantially reduced production costs by Lapointe-Broaching the nut seats 
in steel-forged track links. Two 144” wide x 5/16” deep internal nut seats are broached in 
each link. Production is 170 complete links per hour, at 80% efficiency. And the interesting part 
of it all is that the investment in this Lapointe machine is paying off even though the broach 
stands idle for two-thirds of the time! ...1n your own shop there may be difficult operations 
that can be converted to Lapointe-Broaching from milling, shaping, etc., with an improvement 
in quality, increased production ... and lowered costs. Why not invite an experienced Lapointe 
Field Engineer to call on you? 


THE LAPOINTE MACHINE TOOL COMPANY — 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES |LAPOINTE| 
known to be the best in 
aa OD (ee BROACHING 
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American” TRACER LATHES 








iiieteaasl ... have won 
] Tk 
\GRS' ; 
ehelele-hbesupeemnnebt-ma 


jebet—meve-heur a 


The Mechanical Division of General Mills, Inc. 

in Minneapolis, Minnesota uses “AMERICAN” 

Tracer Lathes for their contouring work. 17 years 

of ordnance and instrument work have con- 

ee clusively demonstrated to the General Mills 
eet! officials that only the highest quality equipment 
“S72 f Bulletin can produce the precision work that their con- 

a No. 135 tracts require—result “AMERICAN” selection. 


gives a complete description More production per man hour is the answer and 
and shows many examples. only answer to spiraling costs—modern, high 
It's yours for the asking. production machinery is the answer to greater 
production per man hour. Judging from reports, 
the Mechanical Division of General Mills, Inc. 

has found this to be true. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 


LATHES AND RADIAL DRILLS 











EXCITING 
== '. DO YOU HAVE A FRICTIONAL WHEAT 
levelonmer th ‘Ti PROBLEM? THE THIN CERAMIC SHELL 
Ue ym iz oe, 3 “a PROVIDES AN EFFECTIVE HEAT BARRIER! 
; ; j : CERAMIC MATERIAL FUSED TO THE 
from ov ‘ } , te OUTER SURFACE OF THE PRECISION 
' é DRILL BUSHING EFFECTIVELY INSULATES 
. , THE PLASTIC POTTING MATERIAL FROM 


7 : ee \ N ANY EXCESS FRICTIONAL HEAT BUILD-UP 
Lie O Pace Age Laborato tes N THE BUSHING , - 


fLeuU 


Role), Ga se 


5 i 


— 


FOR A COMPLETE LINE 
OF DRILL JIG BUSHINGS 
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When a GISHOLT BALANCER tells you the story 


—you don't have to translate it! 


Note that dial reading! It does more than you 
may suspect. 


Unlike other balancing machines, it does not 
merely indicate amount of unbalance in arbitrary 
units and leave it to the operator to interpret in 
terms of correction. Gisholt Balancers can tell 
the story directly in terms of correction units. No 
translation needed. No computation. No charts 
or graphs, 


Because of their infinitely variable sensitivity, 
Gisholt Balancers are easily adjusted for the job 
at hand. Correction units such as 4” lengths of 
wire solder, '4,’ depths for a certain size of drill, 
washers of a specific weight, etc., can be used. 
Readings, in terms of these units, are shown 
directly on the amount meter. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-14 


Think what that means in time saving alone! 
Yet this is only one of many ways Gisholt 
enables you to set—and maintain—higher stand- 
ards for your balancing work. 


If your product includes the use of rotating 
parts, by all means check Gisholt for the most 
recent information on balancing. 


MACHINE COMPANY 


Madison 10, Wisconsin 
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KNURLED 
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DIAL BORE GAGES 


~ STARRETT , 
HIGH PRECISION-LOW FRICTION ALUMINUM 
DIAL INDICATOR GAGE HOUSING 


3 SHES 
3”-5/5” 
5”-8Y4” 
8-12" 

Models to Read 

.0001” or .0005” 


ADJUSTABLE AND 
INTERCHANGEABLE 
RANGE SCREW 
Hardened and 
ALUMINUM Tempered Steel 


GAGING HEAD 





World’s Greatest Toolmakers 


—_ 
GAGING CONTACT 
Hardened and Tempered Steel LN 
| 


CENTRALIZING PLUNGERS Hardened and Tempered Stee 
PRECISION TOOLS « DIAL INDICATORS « STEEL TAPES « GROUND FLAT STOCK « HACKSAWS « HOLE SAWS « BAND SAWS « BAND KNIVES 
Visit the Starrett Exhibit—Booth 632—Western Metal Exposition 
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UPERIOR 


>) | ae) 


SAVE TIME AND CUT OVERALL 
DIE MAKING COSTS!! 


No fumbling or wasted time with large or small die sets when 
you use Superior. Assembly and disassembly of these precision 
sets is rapid. In addition they provide safety insurance . . . 


protection for the skilled hands of die makers and handlers .. . 


protection also against the ruining of costly dies in handling, or 
even damaging valuable press equipment. 


All Superior Die sets are jig bored to your specifications—result 


number of die set sizes practically limitless. 


Add to this such outstanding features as Precision Center Marks, 


Long and Short Bushings, Superfinish Pins and you can see why 
Superior is your best die set buy. 


Write today for 24 page catalog. 


For Fast Local Service Call These Expert Superior 
Representatives. 


PLANTS 


Milwaukee, Wis. 
Mitchell 5-6027 


Plainville, Conn 
Sherwood 7-2761 


SUPERIOR STEEL PRODUCTS CORP. 


Kalamazoo, Mich. 
Fireside 5-7988 


St. Lovis, Mo. 
Jefferson 5-1223 


Indianapolis, Ind. 
Clifford 5-5668 
Rockford, Illinois 
3-3931 


Dayton, Ohio 
Hemlock 6209 


Minneapolis, Minn. 
Franklin 1-1321 


Chicago, III. 
Randolph 6-8871 


Memphis, Tenn. 
Fairfax 3-7727 


Denver, Colo. 
Enterprise 234 


Winter Park, Fla. 
40464 


Racine, Wis. 
Melrose 2-1900 


Cedar Rapids, Ia. 
Empire 2-7831 


Caldwell, N. J. 
Caldwell 6-9337 


West Newton, Mass. 
Bigelow 4-2070 
Agawan, Mass. 
Republic 9-1132 
Brooklyn, N. Y. 
Esplanade 6-1368 
Cheshire, Conn. 
Browning 2-4887 


Warwick, R. |. 
Turner 4-2907 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-2-16 


xclusives 


SAFETY FLANGE 
protects fingers by provid- 
ing roomy gripping space 
on either side of the die 
shoe. 


LOCK.JAW LIFTING DEVICE 


removes the danger of 
handling large die sets. 


£2 UFT SLING CHAIN 


attach to the lock-jaw for 
immediate lifting. 


( \\ 


* 


“REMOVABLE CAP” PINS 


End troublesome binding 
in parting dies. 


2754 South 19th St. Milwaukee, Wis. 
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at a standard machine price 


Only Giddings & Le 
these ten cost-cutting 


Fastest all-electric controls + Aut 
ing « Front-guiding column and t 
feeds + Field-tested numerical 
positioning divorced from machi 
bing « Choice of three control s 
accurate runway + Greatest stre 





les you jig-bore accuracy in less than “Jig time’’! 


ndard pushbutton controls speed positioning 


You save time and reduce fatigue even on stand- 
ard Giddings & Lewis horizontal boring ma- 
chines because all controls are electric. There 
are no handwheels to obtain position. Operation 
is faster, and more accurate...clamping is 
automatic. Single pushbutton provides both 
inching and rapid traverse for horizontal and 
vertical movements. Feeds and speeds are pre- 
selected while the tool is cutting. To change 
them, the operator just hits the button when 
the new speed or feed is required. A variety of 
optional controls, including pendant or remote 
stations, is added easily and economically to a 
basic machine. 


inching at 4” per minute 


_- - 
hs 
N 
One-half depth 


Rapid traverse at 100" per minu 


lusive front-guide design reduces deflection at the spindle 


Lewis gives you 
ing features 
+ Automatic clamping and shift- 
and head + Preselect speeds and 
ical control system + Electronic 
achine wear + Full-length gib- 


rol systems + Straightest, most 
t strength per pound. 


Exclusive front-guide construc- 
tion minimizes deflection errors 
when milling. The slightest move- 
ment cannot cock the spindle be- 
cause head and column are guided 
on the front way, nearest the spin- 
dle—under the strongest weight- 
bearing surfaces of the runway. 


Rigid box-type head 


takes more thrust 

. more thrust than any other 
machine because the square-locked 
headstock has full-length gibbing 
on 4” ways. Box-shaped column 
and runway increase rigidity 
not with “dead weight,’’ but by 
scientific design that provides 
more capacity per pound. 


GL GIDDINGS & LEWIS 


Kaukauna Machine Division / Giddings & Lewis Machine Tool Company 


Kaukauna, Wisconsin 





New controls 
‘“hack’’ hidden 
costs on | 
io Tol slats Maal-(etallal-y- 





Tape-control c 
competitive st 


ec 


There will be fewer ‘‘st 
products because both cos 
ing and lead time are re 
tape. Production and met 
hold the key to managemen 
uct and profit improveme 


This Giddings & Lewis 
horizontal boring, drilling, 
ing machine produced an i 
saving of 30% in direct cost: 
Goss Printing Press Divisi 
Miehle-Dexter, Inc., Chi 
Handling and positioning 
machine parts are done mo 
setup is speeded; and both 
and accuracy are being pa 


Fig. 1—Operator loads tape into re 
anism on back of column and turns 
Depressing “read-in" button on hea 
delivers first block of instructions 


simple eight-channel, bin 
punched-tape system. 

Even a 30% saving is « 
owed by other economies 
accrue. As Goss introduces 
chines or redesigns compon 
savings in jig costs will inst 
profit yield from the inve 
tape control. But the most 
benefit is this company’s 
doctrination into a practic 
of automation for what m« 
would describe as a large “‘ 
operation. A big step has 
towards the elimination o 
time and high costs which 
put the freeze on product 
ment and improvement. 
ment, engineering, and p 
men can now move faste 
competitive or technologi 
tunities. 


verical control 


capabilities will decide your 
standing in tomorrow’s market 
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2ment’s prod- 
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is floor-type 
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an immediate 
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oth efficiency 
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to reading mech- 
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tions to machine 
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y is overshad- 
ies which will 
uces new ma- 
nponent parts, 
l insure a high 
investment in 
most strategic 
ny’s early in- 
actical system 
t most people 
ge “‘job-shop”’ 
1as been taken 
yn of long lead 
1ich ordinarily 
duct develop- 
ant. Manage- 
id production 
aster to meet 
logical oppor- 


Simple tape-control system with 
quick change-over to manual push- 
button or digital-dial input control. 


The system used on this standard 
machine is characterized by simple 
positioning, simple control equip- 
ment, and simple machine instruc- 
tions. Supervision includes all 
movements and clamping of the 
column and head plus tape selection 
of spindle speeds and feeds. For 
multiple repeat operations, there is 
automatic spindle cycle control— 
rapid approach, feed, and retract. 

Depth of hole, hole size, and cut- 
ting tools are controlled by the 
operator from instructions provided 
in the typewritten manuscript. The 
manuscript is prepared simultane- 
ously with the perforated control 
tape. 

Average production shops have 
all the facilities needed to utilize 
such equipment fully without radi- 
cal changes in methods. In fact, the 
tape-controlled machine at Goss is 
basically standard and can be oper- 
ated selectively by tape, manual 
pushbutton, or digital-dial control. 

Measures and repeats accurately 
Vertical and horizontal positioning 
of the column and head are con- 
trolled by the electronic equivalent 
of a rack and pinion. The measur- 
ing system cannot be affected by 
temperature changes and no wear 
can occur between the controlling 
elements since there is no physical 
contact. It is completely divorced 








Fig. 3—Work mounted on rotary table is indexed 
for boring opposite bearing journals using stub 
tooling. Alignment accuracy can be controlled 
without costly jigs. 
from the drive units so machine 
wear never shows up in positioning 
accuracy. Absolute measurement 
from an established but resettable 
zero point is done without accumu- 
lation of point-to-point errors. 
Eliminates nonproductive work 
The price of a tape-controlled ma- 
chine tool is attractive because it 
includes all costs necessary to start 
work. Nonproductive operations 
such as template-making, scale and 
vernier reading, jig-making, and lay- 
out work are eliminated. Time and 
material loss from miscalculations, 
human error, and print-checking are 
minimized. There’s no lost time in 
setting up work or handling heavy 
jigs. 

Write for technical details 
Opportunities in numerical control 
for both large and small shops are 
here. Keep informed by writing us 
or your Giddings & Lewis dealer for 
up-to-date technical literature. 


(ED Gippines & LEWis 


Kaukauna Machine Division 
Giddings & Lewis Machine Too! Company 
Kaukauna, Wisconsin 








A PRODUCT OF SKILL 





BUTTERFIELD 


100% 
INSPECTED 
sgele) a 


the complete line 


Butterfield drills, reamers, taps, dies, counterbores, cutters, end mills, hobs 
and carbide tools are craftsmanship-produced and are delivered rapidly 
anywhere. Warehouses in Chicago, Cleveland, Detroit, Fort Worth, Los 
Angeles, New York and San Francisco. Call your Butterfield Distributor. 


BUTTERFIELD 


BUTTERFIELD DIVISION, UNION TWIST DRILL COMPANY, DERBY LINE, VERMONT 
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Now-FINISH FLAT 


New Norton 6" x 18” Surface Grinder 
Ready For Immediate Delivery 


You FINISH FLAT FASTER with the 
new Type 8-3 hydraulic which is 
equally efficient for long production 
runs or a wide variety of toolroom 
grinding because of its new cost- 
cutting features. It produces plane 
surfaces smoothly — with automatic 
or manual cross feed and with such 
fast, cool-running action that it saves 
time and money on every job. 

Ask your Norton Representative 
for the whole story. Or write us 
direct for Catalog 2128. And re- 
member: only Norton Company 
offers you such long experience in 
both grinding machines and grind- 
ing wheels to bring the “Touch of 
Gold” that helps you produce more 
at lower cost. NORTON COMPANY, 
Machine Division, Worcester 6 
Massachusetts. 


, 


To Economize, Modernize with NEW 


GRINDERS and LAPPERS 
Gilaking better products... 
to make your products better 


Profit from these benefits 


1. Get Jobs Done Fast and Cool high table speed, 125 feet per 

minute, maximum. 2. Handle Tall Work Pieces — greater vertical 
ite at Ln andile all ork Pie greate Sinneeenin 

capacity, 15". 3. Get Lasting Accuracy with guide-rail cross slide Abrasives * Grinding Wheels + Grinding Machines 

p S = Refractories » Electrochemicals 

construction. 4. Control Vertical Feed Accurately and Position BEHR-MANNING DIVISION 

Fast with two-speed .0001” increment hand wheel. 5. Benefit from me 

Better Sighting and Loading due to contoured splash guards. 


Cc C Detroit 
Worcester « Hartford + Cleveland + Chicago «+ 

6. True Forms, Even on Worn Wheels because of recessed wheel In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 
spindle housing. 


The Tool Engineer 





FASTER... 


These and many other new features make this machine a “rust” 
for your surface grinding jobs. 






































Finish flat faster, cut grinding time and increase production, with high table Heat goes off in the chips, due to new, high table speed. This cooler grinding 


speed, 125 feet per minute. permits faster production on heat-sensitive metals. 















































ma 


























Handle taller work pieces with high-grind wheel head construction. The ver- 
tical capacity from the table top to the bottom of standard full size 8” 
diameter grinding wheel is 15” 


Widely spaced, flat ways and guide-rail cross slide design maintain cross 
feed accuracy, providing lastingly accurate grinding of shoulders or 
parallel surfaces. 
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RB-45 Atmosphere Box Fur- 
nace: This rugged, com- 
pact furnace is designed 
for continuous operation 
at all heat levels up to 

000° F. It provides a 

ear working area 8” 

ide by 13” deep by 5” 
hikh. 


Wrife for Bulletin T-1096 


GTV-60 Vertical Tube Atmos- 
phere Furnace: This furnace 
is ideal for numerous 
pilot plant or laboratory 
applications requiring 
protective atmosphere, 
cooling chamber and ac- 
curate stepless temperature 
control up to 2750° F. 


Write for Bulletin T-1088 


FAN NS 


his BERG Aes 


3 KW High Frequency 

tion Unit: This unit has 
been designed for high 
frequency induction heat- 
ing of both ferrous and 
non-ferrous materials, to 
any desired temperature 
up to 4200° F. 


Write for Bulletin T-1093 


GT-24 Atmosphere Tube Unit: This unit may be used 
for a wide variety of heat treating applications 
requiring temperature ranges up to 2200° F. 
Maximum muffle size 4” ID and furnace cham- 
ber is 9” long. 

Write for Bulletin T-1091 


The Tool Engineer 





heat treating furnace is 
designed for heavy and 
continuous duty at all 
heat levels up to 2500° F., 
but is capable of opera- 
tion at 2700° F. for short 
or intermittent runs. It 
has a clear working area 
6” wide by 12” deep by 
5” high. 


Write for Bulletin T-1087 


GT-34 Atmosphere Tube Unit: This unit may be used 
for a wide variety of heat treating applications 
requiring temperature ranges up to 2750° F. 
Chamber 10” long, maximum tube size 4” ID. 
Available as floor or bench model. 

Write for Bulletin T-1090 


Pilot Plant Equipment Division 


LINDBERG ENGINEERING COMPANY 2447 West Hubbard Street, Chicago 12, Illinois 
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RB-40 and RB-41 Box Fur- 
naces: These non-atmos- 
phere box furnaces pro- 
vide precise temperature 
control up to 2000° F. 
Available in two cham- 
ber sizes: (RB-40) 4” by 
4" by 1014", (RB-41) 
51%" by 7%” by 14%". 


Write for Bulletin T-1086 








GT-25 Vacuum Retort Unit: This u 
ble to investigate vacuum 
minimum investment. § 


up to 2150° F. with 





t makes it possi- 
netallurgy with a 
fovides temperatures 
acuum to 0.5 micron, 
Write {of Bulletin T-1085 
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and now 
still Another 


a REE 
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Quality Precision Grinding stepped 
VAN NORMAN Centerless Grinder 


Ever since Stephen Morse produced the first twist drill, Morse has been the 
leader of progress in cutting-tool production methods. 

Electrolizing . . . Vectormatic Taps . . . Morse’s flute-grinding process. . . 
these are some of the Morse milestones in supplying better and better cut- 
ting tools to industry. 

Now here’s another step ahead . . . centerless grinding of drills on this new 
high-precision, high-production Van Norman Diversimatic machine, 
specially adapted to Morse requirements. 

To you, this means new high standards of uniform quality and prompt 
delivery. See your Morse-Franchised Distributor today. 


The Tool Engineer 








up with tus NEW 


MoRS EE] means 


“THE MOs' TL" in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. 
Warehouses in: New York « Chicago « Detroit + Dallas »« San Francisco 


| We Division of VAN NORMAN INDUSTRIES, INC. 
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Cncesd cag on Anneut Electrolytic Machining 





For materials that are hard 


like carbides and hardened tool steels 


For materials that are tough and stringy, causing burring 
like stainless steel 


For materials that are heat sensitive, that tend to check, crack and 
lose Important metallurgical properties in conventional grinding 


like die steels and aircraft super alloys 


\nocut anodic cutting (electrolytic and electrochemical machining 
ure other names for the same thing) offers important advantages 


@ Faster removal of many materials 
@ No heat damage, checking or cracking 


Fragile parts machined without burning, burring o1 
distortion 


Abrasive costs reduced 80°, 90°, 

High tensile strength materials machined without burring 
Laminated materials machined without smear or layover 
bacellent finish 


\ccuracy of precision grinding 


A front interior view of Model 
300 showing placement of 
power components, fuse cut 
ovts, control chassis and relay 
ponel 


Medel 150, shown with control 
box for remote mounting 





Medel 1500 For production 
work requiring os much as 
1500 omperes 


Medel 600. Model designation 
corresponds with ampere out 
put capacity 





. 
ee a 


NOCUT 
ES ugimeeuag C\oupouy 


631 WEST WASHINGTON ° CHICAGO 6, ILLINOIS 
Phone STate 2-5480 


The Anocut electrolytic machining process, first introduced by 
\nocut three years ago, has not only proven itself in industrial 
service (over 50 per cent of all Anocut installations are the result 
of repeat orders for additional units) but the process has been 
vastly improved and broadened in application. Examples: 


@ Removal rate on steel cutting grades of carbide has been 
increased from .030” per minute to .110” per minute ('/2”x 
4” slug). 


Hardened high speed steel can now be machined at .360” 
per minute (see Opposite page) without burning or loss of 
temper 


Form grinding wheels (non-diamond) are now available 
and can be dressed to form with a diamond point (see oppo 
site page). 


These results are not achieved by magic or wild claims of some 
thing for nothing but by conscientious adherence to the estab 
lished principle that electrolytic metal removed is directly pro 
portional to the electric current which can be passed through the 
clectrolyte (conductive water base coolant) between the wheel and 
the work (Faraday'’s law). Continuing research on electrolytes, 
wheels and techniques of application has increased current carry 
ing capacity and has resulted in tremendous progress in the three 
vears since Anocut was introduced. 


Leading machine tool manufacturers have given Anocut experi 
enced friendly assistance, and now offer machines factory-made for 
A\nocut electrolytic machining. Leading abrasive manufacturers 
have vastly improved metal bonded wheels, diamond and non 
diamond, for Anocut electrolytic machining. 


Anocut, whose sole business is the manufacture of electrolytic 
power supply units and electrolyte solutions and the engineering 
of applications for this potent new metal removal procedure stands 
ready to explore a broad range of machining problems which 
might benefit from its application, Anocut equipment will not be 
recommended except where it will prove of real advantage to the 
usc! 


For further information call any of the leading manufacturers of 
machine tools (see list on Opposite page). Fill out the coupon on 
the Opposite page 





) ELECTROLYTE SUPPLY 
FROM COOLANT PUMP 


HOOKUP FOR ANOCUT 
ELECTROLYTIC MACHINING 
INSULATING SLEEVE 
a = 
GRINDER SPINDLE 

= ——— 
CURRENT PICK. uP 
INSULATING ABRASIVE | BRUSHES 


PARTICLES + «GRINDING WHEEL 
(CATHODE ) 


WORK TABLE 


= Om none —— { ~ AMoeUT ] 

| EL€cTRoLYTIC | 

+ | Power surriy | 

— * J 
Electrolytic removal may be considered as the reverse of electro- 
plating. The workpiece is made the anode in the circuit. The 
metal bonded abrasive grinding wheel is made the cathode, The 
two are spaced apart by the protrusion of abrasive particles (spac 
ers) from the surface of the wheel. An electrolyte fluid flows across 
the surface of the wheel passing the current between the workpiece 
and the metal wheel. ‘The automatically controlled direct current 
supplied by the Anocut unit causes the anode (workpiece) to dis 
solve as the abrasive particles of the wheel maintain size and finish 
The amount of metal removal is directly proportional to the 


amount of current flow, in accordance with Faraday’s law 


The Tool Engineer 





Some Good Applications for... 





Grinder connected to 
Anocut Model 300 for grinding solid carbide 
inserts at Cooperative Carbide Grinding Co., 


Thompson #3 Surface 


Anderson, Indiana. Diamond wheel costs for 


this work have been reduced 90 per cent. 


Araet lobule Making 


Gallmeyer & Livingston #60 Universal Grinder. 
Note brush assembly on work spindle. Face-type 
wheel is used with tooth plunged to depth. 
Once around and cutter is finished. Indexing 


time reduced by 90 per cent. 


SCE-6 machine manufactured by Hammond Ma- 
chinery Builders specifically for use with Anocut 
electrolytic equipment. See inset of ground tool. 


Entire installation paid out in six months. 





Fig. 1—An example of grinding very hard tool 
steel. Internal cam form ground electrolytically, 
maintaining very tight tolerances and increasing 
production rate 300 per cent. 


Fig. 2—Fir-tree form electrolytically ground in 
root of jet engine blade with non-diamond form 
wheel. Fifty blades (100 sides) ground with no 
loss of form. Speckled appearance results from 
exposure of crystal structure, visual proof of lack 
of abrasion or smear. 


Fig. 3—Panel of stainless steel honeycomb, sur- 
faced electrolytically. Surface must be burr-free 
Thick- 
ness of ribbon is only .001 and any abrasion will 
cause layover and burr. 


for brazing to stainless steel sheet “skin.” 


Fig. 4—A Detroit Gear Grinding machine was 
used for grinding this aircraft gear, using a 
formed non-diamond wheel. The complete geor 
(32 teeth) was ground without loss of tolerance, 
which is 0001". Approximately .004” removed 
from the flanks, .007” at the root in six seconds 
per tooth. Previous high rejection rate caused 
by checking, cracking and inaccuracy of form 
substantially reduced. 


TU OU 


Fig. 5 
Fig. 5—End platforms covered with hardface 
material ground on this jet engine vane using 
split-wheel set-up on Gallmeyer & Livingston sur- 
face grinder with Anocut Model 600. Grinding 
time reduced from 188 seconds to 37 seconds, 





Most of the major machine tool builders now offer their equipment with the necessary 


insulation and spindle brushes to permit ready application to electrolytic machining 


\mong these are the following 


Abrasive Machine Tool Co. 

The Blanchard Machine Co. 
Besly-Welles Corporation 

Brown & Sharpe Manufacturing Co. 


Cincinnati Milling & Grinding 
Machines, Inc. 


Covel Manufacturing Co. 
DeVlieg Machine Co. 
Ex-Cell-O Corporation 


Frauenthal Division 


February 1959 


FOR FURTHER 


Gallmeyer & Livingston Co. 

Gardner Machine Company 
Hammond Machinery Builders, Inc. 
Mattison Machine Works 

Norton Company 

Onsrud Machine Works 

Pope Machinery Corporation 

Reid Brothers Co., Inc. 

The Standard Electrical Tool Co. 
The Thompson Grinder Company 


INFORMATION, USE READER SERVICE CARD; 


with problems of heat-checking eliminated 


Fig. 6 


Fig. 6--T-15 steel, hardened to 65 Rockwell C, 
166 seconds to remove 1"’. 


ANOCUT ENGINEERING COMPANY 
631 West Washington Bivd. 
Chicago 6, Illinois 


Please send me information on the following 


Nome. 
Address_—. 


EE 
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CROSS SINGLE STATION MACHINES exist 
in many configurations to combine operations. 


CROSS DIAL TYPE MACHINES provide multiple 
station performance with minimum floor space. 


CROSS TRUNNION TYPE MACHINES 
are compact multiple station units that per- 
mit operations on opposite sides of the part. 


CROSS PALLET TYPE TRANSFER-MATICS 
provide capacity for combining a large number of 

_ operations. Standard pallet fixtures handle irregu- 
ly shaped parts with maximum flexibility. 














CROSS ASSEMBLY TRANSFER-MATICS open | 
new fields to reduce costs in assembly operations. 


The six machine types illustrated here 
were created by Cross to apply the prin- 
ciples of automation to a wide variety 


of metalworking operations. Thus, Cross 
makes available the benefits of automation 
to small or large manufacturers, regardless . 
of required production volume. 


Cross sales engineers are available to dis- 
cuss your automation problems with you. 
They will also be glad to discuss the new 
Cross Process Development Service created 
to solve unusual automation problems—in 
or out of the metalworking field. 


CROSS SECTIONIZED TRANSFER-MATICS pro- 
vide a means of combining unlimited numbers of 
operations. Automatic in-process work storage mifil- 
mizes downtime and increases operating effielency, 


Established 1898 
ae: Ste 
* e e 
Final tn Automation 


PARK GROVE STATION « DETROIT 5, MICHIGAN 





Alignment of © 
piston rod and 
assembly assured 
by close-fitting 
pilot and shoulder. 


"O" ring seals. No 


Lorge pipe connections. gaskets required. 


Keeper ring construction eliminates tie rods. 
Permits rotation of covers. 


Self-adjusting rod pack- 
ing. Axial holes provide 
pressure disposal on 
packing members. Seal 
proportional to cylinder 
pressure. 


Closely-fitted RIVETT 
avtomotive-type POINTS 
piston rings. THE WAY! 
Ample bronze rod guide. 
Rod bearing provided in 
area exposed to lubrication. 





Heavy-duty alloy cast pistons. 


Seamless drawn steel tubing, 
precision honed. 


Sealing efficiency improves with increased 
pressure in Rivett 1500 PSI* Cylinders! 


*Higher on application. 
@ External “O” Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Response To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 
@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 
7 mountings; 10 bores; standard and 2:1 over-size THE BETTER VOU LIKE 
rod; single and double end rods; internal or external 
thread; cushioning either or both ends; special covers. 


RIVETT, INCORPORATED ¢ Dept. TE-2 
Brighton 35, Boston, Mass. 


a® 
v we Get Catalog No. 106 to aid your circuit design. Complete 
drawings, specifications, cut-away views, tables, diagrams! 


“100” 
HYDRAULIC CYLINDERS 


Member National Fluid Power Association 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-30 The Tool Engineer 





Long range economy PLUS finer finishes 
WHITMAN & BARNES REAMERS 


W8&B Altercut Reamer No. 285 


This design—exclusive with W&B— 
produces a double cutting action as 
each cutting edge is preceeded and 
followed by an edge that cuts at a 
different angle to the axis of the hole. 
This construction prevents chattering 
... relieves strains... reduces dulling 
... furnishes exceptionally fine finishes. 


I 


Chamfer relief angles 
are precise . . . elimi- 
nate chatter and as- 
sure longer life. 


<< 


Critical land clear- 
ances are accurate 
provide smoother fin- 
ishes and eliminate 
binding 


”) 


END MILLS 
COUNTERSINKS 
COUNTERBORES 
CARBIDE TOOLS 
SPECIAL TOOLS 


FREE Reamer Literature Available 


. write today! 


Because reamers are ‘ 


‘size’ tools, long life is an important money 
saving factor. Over 100 years of experience enable W&B to design, 
manufacture and heat treat reamers that produce—consistently 
—more holes per sharpening. You get better performance plus 
extra long-life service! W&B’s stock line of reamers include types 
for practically every reaming operation, however, special reamers 
to your specifications can also be furnished. Check with your 
Whitman & Barnes distributor today! 


Your Industrial Distributor Can Help You .. . With engineering 
service, recommending the right W&B reamer for your job. With 
complete in-stock selections of a wide variety of W&B tools. With 
reliable service and fast delivery on all industrial supplies. 


- WHITMAN s BARNES 


“MAKERS OF FINE TOOLS SINCE 1848" 


DRILLS ann REAMERS 


40120 PLYMOUTH ROAD a 


NEW YORK CHICAGO LOS ANGELES 





PLYMOUTH, MICHIGAN 


NEW FROM FAIR STREET* HOME OF THE JIGMIL 





“Micropoint is the first 
machine in its field 
able to grind tool 
profiles geometrically 
correct to gage 
room accuracy” 


“‘MICROPOINT is not just another grinder. It’s a precision machine that makes 

possible a new technique of single point tool grinding. Advantages of this new 

technique include greater cutting tool life, increased accuracy and output of machine 

tools and greatly improved uniformity and finish of the end product. Originally 

developed for our own use, MICROPOINT became necessary in our continuing pursuit 
”” 

of accuracy. 


C. B. DE VLIEG 


DE VLIEG MACHINE COMPANY, FAIR STREET © ROYAL OAK, MICHIGAN 





ropoint 


Capable of absolute control of tool geometry 











Constant relief has uniform clearance around profile of cutting edge for maximum 
tool life. Cylindrical grind has variable relief which increases at the radius producing 


excessive clearance at the most important part of the tool, resulting in less tool life 


DIRECT DIAL SETTINGS reduce the possibility of human error and provide a 
method of fast, simple, accurate adjustment for each radius, angle, offset and 
clearance in exact accordance with the geometric requirements of the tool. With a 
minimum of operator training, tool profiles can be controlled to .0001”. Set-ups can 
be made quickly and with precise accuracy. Operators have ground as many as 300 
identical tools in one set-up without corrective adjustment. Because of the machine’s 
unique design, diamond wheel cutting life has been increased 4 to 6 times. Field 
tested for three years, many MICROPOINT grinders are already in use throughout 
industry. Available from your DeVlieg distributor. 


Write for Micropoint 


5 Tool Grinder Catalog 


Pat 


{\ 


<tpoeoosig Ine DeVlieg 
“Vy 


7 MICROPOINT'’ 
| TOOL GRINDER 


Geometrically correct tool points ground to gage room accuracy! 





CLEVELAND 


nOovta MO-MAX® cRrouND 


T-SHAPED CUT-OFF BLADES 





can REDUCE YOUR COSTS 
on all types of cutting-off, 
grooving and finning operations 


MO-MAX High Speed Steel, carefully 
heat treated by the most modern methods 
and equipment, provides superior cutting 
qualities ... produces more cuts per grind. 





Mo-MAX COBALT High Speed Steel 
gives best results under difficult conditions 
...has a high degree of red hardness. 











‘ A new method of grinding these T-shaped Cut-off Blades 
assures extremely high accuracy in all dimensions. Head and body are 
always equidistant from the center line. This provides complete in- 
terchangeability. and saves costly set time The head and body of every blade 

erchangeability, and saves costly set-up time. eve queund to diese talavenese with 
The top of each blade is ground with a radius, so that the chips are reference to the center line, result- 
ing in accurate uniformity and inter- 


crimped, Chips are narrower than the blade itself, resulting in a cooler changeobility. 


running tool, less scoring on the sides of the cut and easier appli- 
cation of coolant. 

Try MO-MAX or MO-MAX COBALT T-shaped Cut-off Blades on 
your next job and see how their superior performance reduces your 


costs. Contact our nearest stockroom or . . 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


for CLEVELAND } Quality Tools prompt delivery from stock 


Si On OF HP DAA DD OF. OB Dy a's ty ae 2) 9 6 OE ol ee 
1242 East 49th Street + Cleweland 14, Ohio 


e Chicago 6 allas 2 an Francisco 5 ¢ Los Angeles 58 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-34 The Tool Engineer 








PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 





HANNIFIN 


hydraulic cylinders proved best 


by drip-free test 


No oil dripping on machine, product or floor proves complete 
sealing of oil within the cylinder by our removable, replaceable 
bronze cartridge gland with the exclusive “LipseaL’’* and 
‘WIPERSEAL” combination. (This new-type gland is shown 
close up at upper left.) This gland not only seals better, its 


long bearing surface is inside the seals where lubrication is assured 


Other Hannifin cylinder features include ground and 
polished rods hardened to an extra-deep case, then hard-chrome 
plated and polished again; cylinder walls “Tru-Bored” straight 
and perfectly round before being honed... PtLUs 48-hour delivery 
on most standard Hannifin cylinders whenever required 

Your nearest Hannifin sales office or representative is listed 


in the A-Z volume of Thomas’ Register. Call us in when cylinders 
figure in your designs. Or, for cylinder literature, write 


HANNIFIN COMPANY 


515 South Wolf Road « Des Plaines, Illinois 





you ll buy a 


GORTON MASTERMIL 


DYNA-DRIVE 
“The Torque-Thinking”’ 
Table Feed 


“Feels as it feeds”... automatically 

adjusts for exact amount of torque 
required. “Thinks while it works”, 
compensates electronically for varia- 

tions in density, hardness, molecular 
structure of materials. Result: Superbly fine 
finish, longer cutter life. 


SWIVEL HEAD 


2 HP dynamically balanced motor with belt and 
gear train provides wide range of speeds from 
80 RPM to 5,600 RPM. Head swivels 90° left or 
right, head, ram and turret ro- 
tate 180°. Cross movement 14 
inches. Push button starting. 


DOWN FEED 

INFINITELY VARIABLE 
Feeds may be varied infinitely from 
0” to 5” independent of spindle 
speeds. High efficiency belt drive. 
Direction and rate of feed separately 
controlled. 


PERMANENT ACCURACY 
BUILT-IN 
Distortion is prevented by extra 
heavy one-piece column cast with 
over-size ribbing . . . extra heavy 
alloy steel turret clamping bolt 
(i1¥” dia) with 3-point clamping 
action . . . heavy dovetail way full 
length of vertical column face. . . 
extra large table, knee and 24” sad- 
dle (2” longer than table travel) 
. square lock bearings with long, 
narrow guide between knee and sad- 
dle . . . positive locks .. . 
heavy feed screws . . . bearing sur- 
faces hand-scraped. 


Complete Versatility Through Attachments Built-In or Field Installed. 
Among such equipment is, Trace-Master 

Hydraulic Tracer Control, Duplicator Tracer 

Head and/or Table with base, saddle and 

table in one unit, 6" Raising Block, End 

Measuring Rods and Dial Indicators, Self- 

Contained Coolant System. 


Write for Bulletin 2699-2602 


2602 Racine Street Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators standard and special... Horizontal and 
Veriical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


SINCE 1893 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-36 The Tool Engineer 
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~ alr-hardening tool and 


die steel offers safety in hardening unmatched-in the industry. Even intricate dies with many cutout 

sharp corners and thin sections come through heat treatment with outstanding freedom from warpage and 
size change. VEGA is a tough steel specially developed:by Carpenter to combine the machintng properties 

of an oil-hardening grade with the safety in hardening of an air-hardening steel. On job after job 

VEGA has outperformed any other grade ever tried! Order today from your 


nearby Carpenter SERVICE-CENTER 


the arpenter Steel Company, Reading, Pa. 








With Card taps you get unitormit, 





Your productions consistent 
..because Card taps are uniform 


Keeping production up to par calls for cutting tools 
that perform correctly whenever used and are ex 
actly alike, whenever reordered. You're sure of these 
advantages with Card taps, because each is identical 
with every other of the same type and size 


Shopmen everywhere know this—have been shown by 


a ch 


DIVISION OF UNION TWIST 


Card technical men how the uniformity of Card taps 
and gages is predictable and profitable. S.W. CARD 
DIVISION, Mansfield, Mass. Card 
Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, 


New York, San Francisco. 


Warehouses: 


DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 














The more you use end mills 
the more you need Union 


Choosing from the broad variety of Union end mills, 
you'll find the new center cutting types ideal for 
plunge cutting and pocketing cuts. Made with 4 flutes, 
they mill in any direction with speed and economy, 
and provide extra fine finishing. In plants throughout 
the country Union technical men have proved that the 


reduced with Union end mills, drills, milling cutters, 
gear cutters, reamers, hobs, carbide tools and inserted 
blade cutters. Available nationally through 
Union Distributors and stocked in Union ware- 
houses in Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, 


Gp) 


UNION 


TWIST DRILL COMPANY, Athol, 
S. W. CARD DIVISION, Mansfield, Mass.; 


time and costs of many production operations can be New York City and San Francisco, 


Massachusetts 
BUTTERFIELD DIVISION, Derby Line, Vt. 





| MAGNESIUM 


HERE’S REAL FLATNESS! Dow magnesium tooling plate flatness is measured as the maximum deviation under a straightedge. 


NEW! CLOSER FLATNESS TOLERANCES 
IN DOW MAGNESIUM TOOLING PLATE 


precision Pius. Now you can buy this lightweight tooling 
metal with closer flatness tolerances than ever before. With 
new production methods Dow magnesium tooling plate is 
now manufactured to these tolerances: 


In any one foot 


GUARANTEED TYPICAL 
0.005 0.003 
0.010 0.005 


os In any 6 feet 
GUARANTEED TYPICAL 
0.015 0.007 
0.020 0.010 


THICKNESS 
0.250°-1.000" 
1,001°-6,000" 


costs wo morE. This big improvement in quality and value 


costs you not one penny more! Dow magnesium tooling 


plate STILL costs less than other lightweight tooling metals. 


AVAILABLE FROM STOCK AT: 


COPPER AND BRASS SALES, Detroit 12, Michigan 
FULLERTON STEEL AND WIRE CO., Chicago, Illinois 
HUBBELL METALS INC., St. Louis 3, Missouri 


40 FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; 


You save money twice—once when you buy it and again 
when you use it. 


Magnesium tooling plate is low in cost because it is rolled 
(not machined) to a flatness satisfactory for virtually all 
tooling purposes. 


Next time you need a tooling metal, get in touch with one 
of the Dow magnesium suppliers listed below. A trial will 
convince you it pays to switch to magnesium. THE DOW 
CHEMICAL COMPANY, Magnesium Sales Department, Mid- 
land, Michigan, 1334F]2. 


A. BR. PURDY CO., INC., Lyndhurst, New Jersey 
RELIANCE MAGNESIUM COMPANY, Los Angeles, California 
VINSON STEEL AND ALUMINUM COMPANY, Dallas, Texas 


INDICATE A-2-40 The Tool Engineer 








A dividing wall separates 

the oscillator section (shown 
at right)> from the power 
supply section (shown) below): 
Door interlock switches are 
uséd on all access panels: 
All | components are readily 
accessible and arranged for 
easy maintenance. 


With’thts’vartabre 
output RF transformer, 
output can be varied 
under load from 30% 

to 100% rating by 
positioning one dial. 


Simplified, high KVA 
rated tank circurt 
includes vacuum 
capacitors); for lowest 
possible power loss, 


Cabinet air is cooted by 
water heat exchanger 

and blower, (Air and 
water temperatures are 
thermostat controlled, | 


New ‘type, extra— 
rugged duty low 
Mu! oscillator 
tubes are 
especially 
designed for 
rugged industrial 
use.) |Filament 
Supply_to these 
tubes |are both 
yoltage| regulated 
at.-14-of nominal 
and it) 3hiovyer a 
27%. line supply 
_variation|,.and 

rrent|limited 
to!-200%! inrush} 
Rectifier! 
filaments also 
reoeive the same 
regulated supply. 
This insures 
longest tube 
life. 


so: tas 2 

Hare ts; the SOKW Cincinnati 

Inductron + operates at, frequencies 
f approx. /1200KC; Also; built-in 

ISKW and SOKW capacities. A compact; 

self-contained; jone cabinet-nnit: 


Three phase, 
full wave 
bridge rectifier 
crrevit uses 
industrial—type, 
heavy-duty 
mercury vapor 
rectifier tubes 
Tubes are 
arranged for 
even, forced 
air” cooling, 


Complete 
encapsulation 
against- moisture 
and dirt, plus 
pie—type 
secondary 
windings; and 
even, forded 
air-codvling, 


nN 


A. 


% 
~. 


The CINCINNATI INDUCTRON 

has the design that provides 
for highest operating 
efficiency + maximum) cOmponent 
life -| easiest, lowest-cost 
maintenance, |Check these 
features- 


All-controls are panel 
mounted, providing jeasy 
access for inspection 
and maintenance. 
Controls provide a more 
complete cross-section 
indication of the 
operation of the circuit 
than any other induction 
heater in the! field. 





inductron 


flamatic 
toms 


META-DYNAMICS DIVISION 


insure long 


~- sl Machines for Metal Forming and Heat Treating 
life for -the 
Aedabebrerrt +s - 7 THE CINCINNATI MILLING MACHINE CO. 


Cincinnati 9,- Ohio, U.S.A. 


ot deitedod, letra eee oS 
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Where It’s Quality, Quality, Quality! 





it’s Quality DE-STA-CO Toggle Clamps 


FINAL INSPECTION OF ROSS OPERATING VALVEs subjects every 
valve to a pressure test far exceeding its normal usage. For over 


5 nage ‘ : Angular-Bar 
fifteen years, fixtures similar to this, all employing De-Sta-Co Type 
No. 620 plunger clamps, have been built to do this critical high rn 
pressure sealing job. ‘ and Vertical 
, ° : ° ° ¢ ° Handle T 
Whether your holding and clamping operation is inspection, aa 


machining, tapping, grinding, welding, bonding or other assembly, 
there is a specific De-Sta-Co Toggle Clamp to do it better. Fast  Ai-Orerete¢ 
action, positive clamping, long life through thousands of pro- A 
duction operations have made De-Sta-Co known for almost 30 oo 
years as the leading tool in the field. And all of our medium and Thrust Type 
larger models use hardened serrated pins in hardened bushings 
staked to prevent wear. A broad selection of spindle accessories 
increases the versatility of the clamp you specify. 
Our representative in your area is qualified and ready to serve 

WF = T-Handle 
you. Send for our catalog showing clamp applications, scale Horizental-Bar 
drawings and complete information. SS _ 





De-Sta-Co is widely known for toggle clamps, stamp- 
ings, precision washers, spacers, shims, shim and 
feeler stock, blower housings and marine specialties. 


tion DETROIT STAMPING COMPANY 


PRODUCTION 
CLAMPING 328 MIDLAND AVENUE . DETROIT 3, MICHIGAN 





Acme-Fette self-opening 
heads are used on all 
types of horizontal or 
vertical machines equip- 
ped with either rotating 
or stationary spindles, 


_ inc. completely eliminates 
crest cratering and seaming 


.. With Thread Rolling Heads 


“Superior to any other method,” say the cus- 
tomers of this Pittsfield, Massachusetts manu- 
facturer of Kelox” threaded inserts. That’s why 
they have profitably installed Acme-Fette thread 
rolling heads on existing turning equipment. 


These precision heads generate the threads ahead 
of the rolls. This causes metal to flow to the full 
depth of the thread and eliminates broken grain 
structure and cratering at thread crest. The 
result is threads with a high grade burnished 
surface, remarkably resistant to abrasion, wear 
and corrosion. 


Acme-Fette heads roll all parallel thread forms 
from 1/16” to 2” at speeds equal to turning 


speeds with high speed steel tools...up to 
5 times faster than conventional thread cutting. 
For cost-reducing ideas showing how you can 
put Acme-Fette heads to work on your present 
equipment, send for Bulletin NAF-57A. 


The National 
Acme Company 
193 E. 131st Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
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—- = LP, r " | The Norton Measure of Value 
—— | .. . the true measure of savings 


on materials you buy for your 


production is the cost-per-piece 
produced. 


Call your Norton Man he has the experience, 
the products, and knows how to save you money 
where it counts. There’s a Norton expert in the 
fields of abrasives ... grinding machines... 
refractories. 


The Tool Engineer 





The economic truth of the above statement 
applies to all manufacturing and is especially true 
in grinding wheels. 

There are less expensive grinding wheels than 
Norton wheels — and on the invoice they may look 
like a bargain. But if the wheels purchased fail to 
perform efficiently on the production line or incur 
production delays because of poor quality or mis- 
application a higher cost of production is the 
price actually paid. 

In brief, the true measure of grinding wheel value 
is not how much you paid for it — but how much you 
get from it. Here is what you can get from Norton 

Norton Company gives you the most advanced 
research engineering and manufacturing facilities 
in the entire abrasive field — and you get this great 
scope of detailed knowledge on a personal basis — 


O | ] Ca | } your Norton Man. 


Your Norton Man starts his career by spending 
a minimum of 1 year in a carefully planned training 
produce course in the Norton plant and a comparable 
ss: = 2..." period of training in the field. The Norton Man has 
t an average of 15 years abrasive experience in addi- 
Corea er tion to the specialized training. He is the most 
a knowledgeable man in abrasives that you can con- 
Ss av1n S sult. He is your consulting abrasive engineer. 

oa He will make a free Abrasive Requirement Study 
for you. This study lists the correct specifications 
than OU for each abrasive job in your plant to assure you 
M4 lowest cost-per-piece produced. He is also available 

for complete field testing on specific problems. 
C ah buy For example, your Norton Man can increase pro- 
oe eemene ee duction by pointing out ways to better wheel usage 
and fewer wheel changes. He has the widest selec- 
tion of grinding wheels in the industry to help him 
select the perfect wheel for new product grinding 
operations and improving your current grinding 
jobs both at the lowest cost. And with Norton 
grinding wheels you can be sure of precise duplica- 

tion order after order. 

Norton offers true abrasive economy. Economy 
that pays off in lower cost-per-piece produced. Call 
your Norton Man. NortToN COMPANY, General 


Offices, Worcester 6, Massachusetts. 





W-1891 


WNORTONF 


ABRASIVES 
MAKING BETTER PRODUCTS TO 
MAKE YOUR PRODUCTS BETTER 
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® 
Precisionaire: the gage that always works. 








isionaire gage is the most accurate, most dependable 


most widely accepted air gage money can buy. Heres proof 


There are more Precisionaires in use than all other air gages combined. 


OF the nation’s 500 largest companies, every one engaged in precision 


manutacturing uses Sheftield Only Sheffield offers these advantages: 


Amplification and linearity are built into 
the glass float tube permanently— 
immune to “hidden drift'’ and misad- 
justment. Amplification is entirely 
pneumatic, linear over the full 8” scale, 
even for dimensions smaller than .185”. 
Scale is the longest available anywhere. 
A Precisionaire is ready to go without 
warm-up. 


Only Sheffield lets you select the ampli- 
fication you need from 50:1 through 
100,000:1 or greater. When your require- 
ments change, you convert to another 
standard amplification in 2 minutes 
with an inexpensive kit. A Precisionaire 
stays new. 


The only moving part—the float—is 
suspended in a column of filtered air. 
This illustrates the design simplicity, 


inherent proof that a Precisionaire never 
wears out. You can depend on accurate, 
repeatable dimensional readings day- 
after-day, year-after-year no matter how 
often your requirements change. 


wan 


Only from Sheffield can you select the 
exact size sensing element you need 
from the broadest inventoried line avail- 
able. Your complete Sheffield gaging 
system carries a single namepiate guar- 
antee and is backed by a coast-to-coast 
network of gaging centers. 


Simple two-master setting is always re- 
liable and is the only proven way to 
compensate for every operating vari- 
able. Tolerance display is as great as 
desired. Bold, clear markings read di 
rectly in fractions of an inch, without 
parallax. Gage response is virtually in- 
stantaneous even when the part is 
remotely located. You check multiple 


dimensions with one quick eye-sweep 
over compactly grouped columns. Com- 
puting circuits eliminate ‘‘figuring’’ on 
complex multiple checking. 
ld knows air gaging 

During 18 years of leadership, Sheffield 
has simplified, refined and polished air 
gage design for maximum accuracy and 
reliability. A reason you can depend on 
Sheffield recommendations is that Shef- 
field makes every type of dimensional 
indicating gage — pneumatic, electronic, 
electric and optical-mechanical. Your 
needs alone form the basis of a 
proposal. 


A 


Find out now about the dollar advan- 
tages of Sheffield air gaging systems. 
Contact your Sheffield gage engineer 
through your Yellow Pages, or write 
direct for Catalog No. AGS-1-59 

THE SHEFFIELD CORPORATION 
Dayton 1, Ohio, U.S.A. CL 4-5377 


He SERVED corperzin 


= ; ae we Wa! of Bendix Aviation 


manufacture and measurement for mankind 





New “Comapro” project cuts machining time up to 30%... | 


GULF MAKES THINGS 


Only five months under way, the Cooperative Machin- 
ing Project known as “Comapro” has already developed 
unusual time-saving and cost-cutting machining prac- 
tices, using Gulfcut Cutting Oils. 

A case in point is the machining of a simulated spark 
plug shell at the COMAPRO Department of one of the 
participating manufacturers—Cone Automatic Machine 
Company, Windsor, Vermont. 

Using Gulfcut Cutting Oil in a Conomatic bar ma- 


AS 


chine, they're running this spark plug part in 4.4 sec- 
onds, compared to an industry average of 6 seconds. A 
30% saving in machining time! 

This is right in line with the over-all objective of 
“Comapro”—to develop more efficient ways to cut the 
cost-per-part figures in a wide variety of machining jobs, 
particularly in mass production. Findings will be made 
available to the entire metalworking industry. 

As a co-sponsor of “Comapro,” Gulf supplies all the 


The Tool Engineer 














Lower cost per piece—on a great variety of machined parts— 
is the main goal of the “‘Comapro”’ cooperative cost-research 
program. For complete information on the latest findings of 
the project, write to COMAPRO, c/o Cone Automatic Machine 
Company, Windsor, Vermont. 


4 This Conomatic automatic bar machine is a pilot unit in the 
“Comapro” research project. Gulfcut Heavy Duty Soluble Oil 
helps it operate at maximum output, to determine best ma- 
chining practice at lowest cost per part. 


and proves again 


RUN BETTER! 


cutting oils for the project, from the complete Gulfcut 

line—plus Gulf greases and machine lubricants. Under 

closely controlled research conditions, the proof is piling 

up that Gulf makes things run better! GULF OIL CORPORATION 
Let us help you put “Comapro” findings to work in Dept. DM, Gulf Building 

your production—and show you how Gulf makes things Pittsburgh 30, Pennsylvania 

run better in your plant, operation-wise and cost-wise. 

For complete information, call a Gulf Sales Engineer at 

the nearest Gulf office. 
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MILBAND 


BAND SAW 


MACHINE TOOL 


For FASTER Cut-off Sawing at LOWER COST! 





The all-new MILFORD MILBAND is the first band saw machine specifically 
designed, developed and constructed from the bottom up to give you 

the extra ruggedness, rigidity, variable speed range and other characteristics 
needed to handle high speed steel band saw blades with maximum efficiency. 
Built to withstand the heavy feeds and fast blade speeds of which 

high speed steel blades are capable, the MILBAND Machine takes 
continuous, heavy duty sawing in its stride without requiring frequent 

or costly maintenance. Here, in fact, is the machine you need to produce 
more... save more! 


MILBAND gives you lowest cost-per-cut coe 


ps nag Seal 





because you get more pieces per man-machine hour. Fully automatic 
bar feed permits a completely automatic stock feeding cycle. Narrower kerf 
with at least 50% less chip loss means big savings in material. 


MILBAND cuts consistently straighter, 


eee 


smoother, more accurately... 

aera’ ULSD FSG ard Sh IONATA . AIE RREEI OO E N T RIS 
than other cut-off methods. This means less allowance for waste, 
less subsequent machining time to remove surplus metal. 


WRITE NOW FOR COMPLETE INFORMATION ... 


Ask for your free copy of this circular that fully describes all the time- and 
money-saving advantages of the new MILBAND Machine . shows how this machine 
will help you reduce per-cut costs and cut metal faster and more efficiently 

than ever before. Remember, the sooner you put a MILBAND to work 


in your shop, the more you'll save . . . so act today! 


The Henry G. Thompson & Son Co., Chapel & Dill Sts. 
New Haven 5, Connecticut. 





CHALLENGE .625’ PRECISION TURRET LATHE 


for faster handling of secondary operations or short 


runs on small precision parts 


Look at these 
important new operating features : 


(a) AUTO-INDEX TURRET 


Vertical turret automatically returns to starting position when 
operating lever is lowered, eliminating need for operator to 
index through all positions to return to starting position. 
Number of work stations desired can be preset. 


AUTOMATIC STEADY REST 


Steady Rest automatically opens when turret indexes back 
to starting position, speeds removal of work pieces. 


You'll want to know all about these and many other cost 
cutting features of the Challenge 625 ... push button con- 
trol, easy collet operation, two-post cross slide. 


Available through selected 
machine tool dealers. 

For complete information, 
write today. 





GRAND 4H 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Rigid steel stand is integral part of machine, 
houses coolant tank and pump. Entire machine 
is 42” long, 25” wide, 51” high, occupies mini- 
mum floor space. 


THE CHALLENGE 


MACHINERY COMPANY 
107 North First Street 


AVEN, MICHIGAN 


INDICATE A-2-52 The Tool Engineer 











Improved 


the coolest coolant of them all 


Improved Lusol, an oil-free, trans- 
parent, water soluble solution, has 
the highest heat-removing capac- 
ity of all coolants, regardless 
of type. 

This means cooler work pieces 
and cooler tools; makes possible 
increased speeds, increased feeds, 
increased accuracy, better finish 
and greatly increased tool life. 
Summing it up, Lusol means better 
production at lower cost. 

But this is not all—Lusol, an oil- 
free solution, means cleaner ma- 
chines and a cleaner plant. It elimi- 


nates smell and smoke. It is bland 
to the hands and cuts out derma- 
titis. Operators certainly appreci- 
ate it. As one said, “I feel as if I 
were in a new plant—no smell, no 
smoke, no slippery oily floors—and 
my wife likes me better when I 
come home.” 

Proved for years in hundreds 
of plants from coast to coast, 
Lusol is worth investigating NOW. 
Send for our 16-page illustrated 
catalog today, describing Lusol 
and the other Anderson metal- 
working products. 


ANDERSON 
OIL and CHEMICAL COMPANY, INC. 


BOX 305, PORTLAND, CONNECTICUT 


DISTRIBUTORS AND WAREHOUSE STOCKS 
COAST TO COAST 


BETTER PRODUCTS FOR BETTER METALWORKING 





Experience—the added alloy in Allegheny Ludium too/ stee/s 


a 


a 


* 


a 


COLORIMETER (inherently extremely accurate) determines 
percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum’s chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exact analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


wew 7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 
Quality Control checks all incoming orders to see that 
they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 


ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. TE-14 


= 


ALLEGHENY LUDLUM 


Tool Steei warehouse stocks throughout the country... Check the yellow pages 


every grade of tool steel... every help in using it 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-54 
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Die Set 
Catalog No. Tl 


This easy-to-use gen- 
eral catalog contains 
compact, complete list- 
ings and illustrations of 
Producto’s broad line of 
die sets and die makers’ 
accessories. There’s a separate price book with 
net prices. A unique new binding enables you to 
have the technical data and price information 
side-by-side—no flipping back and forth re- 
quired. Color spotlights key information and 
speeds up your use of the catalog. Many impor- 
tant new accessory items are included. Free.* 


ad 5 £0) 8) S] On ae) 


DIE SETS 


CHROME-VANADIUM STEEL BS DIE SPRING CHART 
= 
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Die Spring Comparison Chart 


Die spring selection is simplified by this 12” x 
20” chart in two colors, suitable for wall mount- 
ing. Convenient for use at the drawing board, 
bench or in the stockroom, Covers all three 
series of Producto chrome-vanadium die springs: 
Medium-pressure 50% deflection, Medium high- 
pressure 37% deflection, and High-pressure 30% 
deflection. Free.* 


a , abs ie ; 


Die Set Digest 


Every issue of this 8-page quarterly publication 
is packed with valuable hints for designers, 
manufacturers and users of dies. Hard-to-find 
information is presented clearly in the Digest: 
“Die Set Maintenance in the Pressroom”; “How 
to Select and Use Die Springs”; “How to Lubri- 
cate for Longer Life”. Write and ask to receive 
Die Set Digest regularly. No charge.* 


PMRIAIBEE ITE) ony. 
Die Se 
Templates 


Accurate full-size 
templates for Pro- 
ducto rear-pin die 
sets. Save time and 
simplify layout for 
the busy die designer. $3.50 set. Write today. 

Die Set Specification Stamp 
Rubber stamp for tracings, prints. 


Provides spaces for die set order- 
ing information. Free.* 




















Ad Reprints 


Valuable die set know- 
PBs fo i, ANA how is provided in re- 
ay lr nr heey) a cent “Talking About Die 
when you onder voecial wwe sieves Se Sets” columns: How to 
Save on Steel Specials, 
Steel vs. Semi-steel, and 
others. Send for com- 
plete file, free.* 


THE PRODUCTO MACHINE COMPANY 
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* WRITE TODAY for these useful and inform- 
ative diemaking aids. Requests on company 
letterheads will be filled promptly. 


930 Housatonic Avenue, Bridgeport 1, Connecticut 


Phot To Wherever die sets are used 


RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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How Nylok Locks. Resilient nylon peilet (A) sets up lateral 
thrust, smoothly wedging mating threads together (B). Locking 
action is entirely on threads and is positive, seated or unseated. 
Unsrakos with Nylok are easy to remove and are reusable. 


Self-Locking Unsraxo Socket Screws, in a full range of 
standard types and sizes, are stocked by your authorized SPS 
distributor. Permanently installed locking pellets are serviceable 
from —70 to +250°F and will not dry out, rot or shrink. 


Only Screws That Stay Tight Are Reliable! 


Use UNBRAKO socket screws with Nylok* 


to increase the reliability of your mechanical assemblies 


Fastener reliability is essential not only in the products you 
manufacture, but also in the machinery you use. Yet 9 times 
out of 10, the ordinary threaded fastener will work loose if 
subject to impact, shock or vibration . .. and it usually is. In 
the case of industrial equipment, this tendency of fasteners to 
loosen can mean added maintenance costs, production delays, 
or even damage to machinery. With consumer goods, it can 
mean extra service calls and repairs—irritating to the customer 
and, more often than not, unprofitable for the manufacturer. 


Past efforts to solve this problem have involved use of lock- 
washers, cotter pins and wiring. These conventional locking 
devices are not always completely reliable. Lock washers some- 
times snap or lose their spring; and with cotter pins or wiring 
partial loosening is likely. Furthermore, these devices take 
extra time and labor to install. 


UNBRAKO socket screws with Nylok offer you a simple, prac- 
tical solution to this problem of fastener reliability. An 
UNsRAKO with Nylok is a single self-locking unit—requires 
no auxiliary fastening elements. The tough, resilient nylon 
pellet—permanently installed—forces mating threads tightly 
together, locking the screw securely, seated or not, wherever 
wrenching stops. It will not work loose, despite severe vibration. 


Off the shelf, a self-locking UNBRAKO may cost you slightly 
more than an ordinary screw. But f.o.b. your product, it 
usually costs less...assembly time, labor and reliability 
considered. See your authorized SPS distributor for complete 
details. Or write us for literature and samples. Unbrako 
Socket Screw Division, STANDARD PRESSED STEEL CO., 
Jenkintown 37, Pa. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 





HIGH RELIABILITY 


SPS research is continually developing fasteners with 
higher and higher standards of predictable per- 
formance. By installing SPS high-reliability fasteners 
in your assemblies, you your 
product reliability. 


increase overall 


For more information on the full meaning of reli- 
ability, write for a copy of the new SPS booklet 
“High Reliability." 











We also manufacture precision titanium fasteners 
write for free booklet 


Jenkintown - Pennsylvania 





$ Standard Pressed Steel Co. © The Cleveland Cap Screw ¢ . 
Columbia Steel Equipment Co. @ National Machine Products Co 
@ WNutt-Shel ¢ e SPS Western e@ Standco Canada ltd. e 


FOR FURTHER 


c 


INFORMATION, USE READER SERVICE CARD; 


ket Screw Co., ltd 
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EXCEL 0 


BRYANT 


TEAMED UP 





TO BETTER SERVE YOUR PRECISION NEEDS 


FREE FACT-FOLDERS— Engineering 
data, accessory and attachment details, 
shipping information and prices on the 
full line of Bryant Internal and External 
Thread and Groove Gages. Also sent 
(=) free of cost or obligation: the full story 
) of how Bryant Granite Surface Plates 
can make a big difference in your lay- 
out, inspection and assembly work. 
Read the results of unbiased wear-tests 
of nearly 30 different surface plates— 
get all the facts before you buy! Same- 
day reply to every inquiry. 





BRYANT B-21 BENCH GAGE 


EXACT READINGS 8 TO 10 TIMES FASTER 
CHECKING INTERNAL AND EXTERNAL THREADS 


Now, two famous names team up to fill all your 
thread, groove and bore gaging needs! The Bryant 
B-21 Bench Gage, one of many versatile gages now 
available from Ex-Cell-O, checks all threads, all 
forms and classes up to 5”. The B-21 uses one rigid 
casting for the base and stationary gaging segment 
platform, another as a mounting platform for the 
movable gaging segment. All segments are fully 
interchangeable. Standard attachments and special 
accessories permit a wide variety of uses, including 
checking squareness of face and concentricity of 
diameters, and checking parts with standard snap- 
ring or '"O"’-ring grooves or special grooves. 


BRYANT GRANITE /ALh\ 


SURFACE PLATES \AbES/ 


UTMOST PRECISION OF SURFACE—UNEXCELLED 
WEAR RESISTANCE 


Only true granite, with the Bryant-patented “head of 
the grain” finishing, can provide surface-wide hard- 
ness and homogeneity. Available in standard and 
special sizes. Welded steel stands of modern design 
available for all plates. 


EX-CELL-0 


CORPORATION 


EX-CELL-O 
FOR 
PRECISION 


LO) 


GREENVILLE PLANT, 945 E. SATER ST., GREENVILLE, OHIO 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND BORING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE ACTUATORS + THREAD AND GROOVE GAGES + GRANITE SURFACE 
PLATES © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 





WILSON “ROCKWELL” 


HARDNESS TESTERS 


WORLD’S STANDARD OF ACCURACY ACCO 


for Better “ROCKWELL” 


Values 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s 
a WILSON “‘ROCKWELL”’ instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL’”’ and “ROCK- 
WELL’”’ Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO SsOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 

ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 


Accurate performance—precision built, with exact calibration, 
for consistently correct results. 


Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 





DIAMOND “BRALE”" PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the ““ROCKWELL”’ scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 


A COMPLETE LIBRARY of Helpful information 


A wide variety of bulletins tells about hardness testing, 
and describes the many instruments, accessories, and 
services Wilson offers. Write for your choice: 
DH-325—-WILSON “ROCKWELL” Hardness Testers @ DH-326 

“ROCKWELL” Superficial Hardness Testers e DH-327— 
Special “ROCKWELL” Testers, including Automatic and 
Semi-Automatic models @ DH-328—TUKON Tester, for 
precision MICRO and MACRO testing. 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 
230-H Park Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 





Twintester 


Superficial 


Automatic 


TUKON Tester 
(for MICRO and 
MACRO testing) 
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WITTE ENGINE WORKS 
OiL WELL SUPPLY DIVISION 
UNITED STATES STEEL 


12,000 WATT DIESEL 
ENGINE-GENERATOR UNIT 


PART: Alloy camshaft and 
tappet housing for power 
unit shown above, 


SUNNEN HONING MACHINES... 


N THREE OPERATIONS 


GUARANTEEING PRECISION, 
ALIGNMENT, SIZE AND FINISH 


Witte Engine Works, a pioneer engine manufacturer, 
has used Sunnen Honing for over 25 years. They 
know precision-honed bores have many advantages. 


In addition to tandem holes in part shown above 
... they Sunnen-hone many pin holes in pistons 

and rods; bearing seats in rods; crosshead-pin 
holes in hydraulic pumps...and many other parts, 
large and small. 


Like Witte, many Sunnen customers first set up 

to hone one specific job. They find results so satis- 
factory...they soon are scheduling a wide 
variety of 1.D. operations (in many parts) on their 
Sunnen Honing Machines. 


For accuracy, speed and low cost per piece— 
it can't be beat! 


_> aie _ 
SUNNEN 


PRODUCTS COMPANY SEE HONING IN ACTION 


I / {7 AT BOOTH 1157, WESTERN METAL EXPOSITION 
G MARCH 16-20, LOS ANGELES 
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mney’ 
DENISON 
MULTIPRESS 
oneh a 


MASS 
PRODUCTION 


costs 








Ta — 

HIGH-SPEED LOW-COST COINING WITH HYDRAULIC MULTIPRESS act Minneapolis-Honeywell. Operat- 
ing at 225 strokes-per-minutes, modified 8-ton Denison Multipress turns out 70,000 magnesium buttons 
a oe Automatic controls and safety limit switches permit one operator to handle 3 Multipress lines. 


How DENISON Aydrau/ic Multipress saves cash on 


high-speed coining for MINNEAPOLIS-HONEYWELL 


High-speed coining of small magnesium buttons is normally a mass production 
job for an automatic screw machine. But, Minneapolis-Honeywell found it 
could do the job better and faster...save money, too...with Denison 
hydraulic Multipress. 

A modified 8-ton Multipress—equipped with 3-stage progressive die, 6-ton 
cylinder and special high-speed valves—mass produces about 70,000 of these 
ordnance-item buttons per 8-hour shift. Coining and blanking the buttons from 
coiled strip stock with Multipress — instead of using bar stock and a screw 
machine — cut costs significantly on the operation. 

The progressive Multipress die—designed by Minneapolis-Honeywell engi- 
neers—has 3 working stations. First station pierces triangular holes which relieve 

Treat PaSonnenve OYE edvences ele 4379 with cach strip and permit proper impact extrusion. Second station extrudes and coins 
‘ ultipress ram stroke. Holes are used for piloting — and , ; ; p 
for stock advance with hitch feed parts to size—but leaves them intact in the strip. Third station blanks parts 
and moves them through the blanking die into waiting containers. 
» This is typical of hundreds of jobs that Denison Multipress does today 
throughout industry...to give users the competitive edge. 
T 0.002max.bur,\\|> Denison hydraulic Multipress means important plus benefits, too— longer 
: -—" tool and die life...less scrap... better quality control...minimum mainte- 
0206-0.008 : __» nance... greater operator safety. 
'0.125° 0.002 “Vy Isn't it time you got the story on Multipress...complete line from 1 to 75 ton 
es 1 capacities. Call or write your Denison Hydraulic Specialist on your very next job. 
+0.00/ | ie 0.010 ° 2.00! 
0.007 *0 O08 r|h ~0.002 DENISON ENGINEERING DIVISION 


0.037-0.008 
sans American Brake Shoe Co. 
EXTRUDED, COINED AND BLANKED from pure magnesium 1182 Dublia Read © Columbes 16, Ohio 


strip this button is mass-produced at extremely low cost on 
Multipress. Stock sizing rolls control thickness of strip fed 
to die. Denison hydraulic Multipress controlled pressure easily 
holds necessary precision tolerances 





Burr free 


' 
' 
4 











Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 


Denison Stocking Branch Offices: LOS ANGELES » CHICAGO e) . 
DETROIT * ATLANTA + NEWARK * CLEVELAND +» HOUSTON AN. Ihica 


HYDRAULIC PRESSES « PUMPS + MOTORS * CONTROLS 
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Lundberg cuts costs 11% by switching to Timken’ hot-rolled 
seamless steel tubing on National Acme screw machines 


‘aa cut costs, Lundberg Screw Products Company 
of Lansing, Michigan, investigated the possibility 
of using hot-rolled tubing on its National Acme screw 
machines. The question: were hot rolled tolerances 
adaptable to standard collets. 

Timken Company sales engineers suggested they 
try hand chucking. Although hand chucking would 
mean a slight increase in time due to minor adjust- 
ments of collet tension, the material savings would 
more than offset the higher labor cost. And it did. The 
manufacturer found these adjustments added 1/10 of 
an hour per tube to production time. But the saving 
in material cost was 11%. 

Can hot-rolled Timken” seamless steel tubing save 
money for you? Call us and see. And to further increase 


; ieiye  aiathy ie is : 
SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


February 1959 


your steel savings, ask Timken Company engineers 
to recommend the most economical tube size for your 
hollow parts job. We'll guarantee this size to clean 
up to your dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable: “’TIMROSCO”.. Makers of tapered roller bearings, 
fine alloy steels and removable rock bits. 


Timken alloy steel and seamless tubing is avail- 
able from warehouse stock in 44 cities in the 
United States. Call your local Timken Company 
sales office for the name of your nearest Timken 
steel distributor. 
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Warren Pouyer 


cut grinding 


Six years as a tool and die maker gave Bay 
State’s Warren Pouyer a basic knowledge 
of precise metal working problems that 
many an ‘‘expert’’ would envy. For the last 
nine years, he has specialized in abrasives 
and has gained a tremendously wide knowl- 
edge of grinding methods and materials. 


The Tool Engineer 





Moog operator gets heavy, rapid stock removal using Bay State wheel to grind eye of automobile spring leaf. 


costs 1/3 at Moog Industries 


Too many wheels were being used up too fast. 
‘That was the basic problem in the spring eye 
grinding operation at Moog Industries, St. Louis, 
Mo. A leading manufacturer of truck, trailer and 
automobile springs, Moog makes a complete line 
of front-end, chassis parts... and in this highly 
competitive business, keeping grinding costs 
down is vitally important. 


33% per wheel without loss of operation speed. 
Since then, the Bay State wheel has been com- 
petitively tested over and over again and it has 
come out on top every time...a tribute to 
Warren Pouyer’s ability to specify exactly the 
right wheel, in this case the first time, and to 
Jay State’s ability to reproduce a given spec 
exactly and consistently. 

So they called in Warren Pouyer of Bay State 
distributor Mill Supply & Machinery Company 
and he spotted the trouble right off the bat: dise 
grinding wheels of a specification that looked as 
if it ought to be right but wasn’t. Pouyer spec- 
ified the proper Bay State wheel using a semi- 
friable type of aluminum oxide with a unique 
combination of grit sizes. Production increased 


Warren Pouyer doesn’t solve all his grinding 
problems as quickly as this. Like all Bay State 
representatives, he’s trained to study every prob- 
lem thoroughly. And whether a particular 
problem has a simple solution or a tricky one, 
you can be sure your Bay State man will stick to it 
until he works out a practical, economical answer. 
Better grinding at lower cost — that is his business, 


° BAY STATE 
ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 


Branch Offices: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. Distributors: All principal cities. 
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save tooling dollars 


with this versatile, quick set-up 


AUTOMATIC “DRILL-N-TAP” UNIT 


Do all these operations—and more 


TAP © DRILL * REAM * CHAMFER 
SPOT-FACE * CENTER * DEBURR 


Plug it in and it’s ready to go You can save 
i hundreds of 
—aAny unskilled laborer can learn to operate it in dollars in first 
cost alone with 
these DUMORE 
scrap loss, drill breakage and eliminates operator AUTOMATIC 


' DRILL UNITS 
fatigue slowdowns. Changes easily, quickly from 

job to job, operation to operation, for long or short 

runs. Precision engineering, famous Dumore qual- BUILDING-BLOCK 
, : ‘ el ACCESSORIES 
ity workmanship and separate, isolated hydraulic FOR AUTOMATIC 
and pneumatic systems provide trouble-free serv- PRODUCTION 
ice over millions of cycles. Less than one cubic 


inch of air required . . . a cost-cutting feature. 


minutes. Once set, it’s always set — minimizes 


MULTIPLE SPINDLE AT- 

* * ° TACHMENT fi it 

The Dumore Series 28 “Drill-N-Tap’’ Unit 28, 24, 26. For simul. 
taneous drilling or tap- 


ie , ell. ing of 2, 3 or 4 holes. 
can be a drilling or tapping machine with just the Quickly ediusteble cen- 


flip of a selection switch. Tap fits into chuck, no sor apes 
extra attachments required. Reversing motor con- 
trols tap, eliminates troublesome clutches. Adijust- 
able, positive spindle speeds from 265 to 4900 
rpm. Can be set up for operation in 5 minutes— 
on drill press or special machine, with simple nose DRILL GRINDER, re- 


sharpens and preci- 


bracket. For more details, send coupon. sion points drills up 
to %". 


Sold and Serviced Thru Leading Industrial Distributors Everywhere 


Only $825 * 


Complete tool, ready to operate 
—includes reversing motor, elec- 
tric tap control, pulleys, chuck, 


NOSE MOUNTING BRACKET 


Your Key to all-purpose machining—anywhere. 
It permits fast, easy mounting in any posi- 
tion, angle or direction in single set-ups, or 
multiple operations in sequence. 


SERIES 24 DRILL UNIT 
on automatic with all controls built-in for short or 
long runs and frequent changeovers. From $613* 
SERIES 26 DRILL UNIT 
Same as Series 24 with just basic controls built-in for 
long, uninterrupted runs. From $505.50* 
SERIES 20 
Built-in adjustable controls—automatically selects proper 
speeds/feeds. No. 80 to 5/32” drill capacity. From 
$217.50* 

*FOB Racine 


4 


a 


COMPLETE DRILL PRESSES AND 

TABLE FIXTURES 

Includes Circular and Rectangular Fixture 
Presses, Cross Arm Bar Assemblies, Circular 
Production Tables, Variety of Brackets, Con- 
trol Components and other units to provide 
complete parts needed for building your own 
single or multi-purpose drilling or tapping 
machines for lower cost production. 


AND THESE HANDY, USEFUL TOOLS «p< 


HI-SPEED 
MICRO- DRILL PRESS, 
DRILL for hand operated, 
drilling bench type, 
holes as 0-Ye” capacity. 
small as And, DRILL 
0001” SPEEDER, right, 
diameter, fits standard 
without drill press, 
skilled 17,000 rpm. 
operators. 0-Ye"’ capacity. | 


il hen Do More with ~ Clip Zo YOU letterhead 


VERSA-MIL © DRILL-N-TAP UNITS | 


ALL PURPOSE DRILLING UNITS * DRILL HEADS 
\}} t PRECISION MICRO-DRILLS. » DRILL GRINDERS | 
PRECISION ° 
) METALWORKING | GpinDERS + FLEX-SHAFT TOOLS | 
TOOLS © QUILLS AND ACCESSORIES 
THE DUMORE COMPANY © 1310 Seventeenth Street © Racine, Wisconsin 


Send me Drill Unit details 


Your 
Name 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-64 The Tool Engineer 





From ROUGH BLANK to FINISHED 


GEAR In 5 Seconds 





How! a New Red Ring Broaching Process 


a TTT 
a : - nies | 
ACCURACY: 
Pin size to .0009” 
Lead to .0008” 


Involute error .0003” 


Composite error 
less than .001” 


FLOOR —FLOOR: 15 Seconds 


CHARACTERISTICS: 87 teeth, 24 pitch, 22° helix, 4” O.D., 


34" face—cast iron. 


TOOL LIFE: After broaching 26,000 parts, this broach was re- 
sharpened by the removal of only .010” of metal. In 
other cases, production would be governed by operat- 
ing conditions. 


REPLACES SIX HOBBING MACHINES 


The above are actual production figures showing 

the possibilities of this amazingly effective = 

broaching process. Ny SPUR AND HELICAL GEAR SPECIALISTS) 
The consistent precision and speed attained ] ORIGINATORS OF ROTARY SHAVING, | 

do not depend on the operator. They are engi- GEAR GORING ANB ELLIPIONS 

neered into the tooling. 


Investigate the savings of this process as NATIONAL BROACH 


applied to your operations. Get the whole story 


from a Red Ring engineer. & MACHINE CoO. 


$600 ST. JEAN «© DETROIT 13, MICHIGAN 
worries Af®Gi ‘ ‘ ‘ FAR SHA NM@ FOUIPMEm® 
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This “SPECIALIZED” Leland-Gifford 
DRILLS DEEP HOLES IN DIE CASTINGS 


at 250 pieces per hour 


Small diameter deep holes . . . drilled to precise depth to meet an DO IT RIGHT and 
existing cross hole . . . through thin sections of die cast aluminum — DO IT FAST... 
this is a job on which you would settle for accuracy and not expect Two self-contained drilling units are 


: , : , ; mounted on a standard pedestal over 
quantity production. But Leland-Gifford developed this two-spindle —_ twin work-holding ae irdeaniie 


drilling machine that delivers both performance and production .. . feed with step by step control assures 
‘ ear. fast, automatic drilling to accurate 
proving once again that you never know how effectively a drilling depth and dimension. 


problem can be solved until you talk to Leland-Gifford. Call in your nearby Leland-Gifford 


sales engineer. 





ACTUAL SIZE 


LELAND-GIFF O R D wencesten 1, MASSACHUSETTS 


New York Office 
2515 W. Peterson Ave. 75 S. Orange Ave. 


Detroit South Orange, N.J. 
10429 W. McNicholsRd. Log Angeles Office 
Cleveland 22 2620 Leonis Blvd. 


P. O. Box 853 Vernon 58, Cal. 


DRILLING MACHINES Indianapolis 6, P.O. Box 1051 * 


Rochester 12, P. O. Box 24, Charlotte Station 





NG BOM Mes ban 6 EE 
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The Leading Supplier 


to the Stamping Industry 


The report of the Business and Defense Service 
Administration shows that Danly led all producers 
of presses during 1957. Industry made Danly the 
first choice because you get lower operating costs 
with a Danly Press—you can depend on it! Each 
press is engineered to turn out more accurate stamp- 
ings . . . to produce more units per shift . . . and 
to reduce profit-eating maintenance and spare parts 
inventories. 

There are many new developments you should 
know about, such as the Quick Die Change feature 
available on all Straight Side Presses . . . single, 
double and triple action . . . the modern high- 
production Autofeeds . . . and the completely mod- 
ern line of Open Back Inclinable presses just intro- 
duced. See how Danly can help you reduce costs 
and give your products the stamp of leadership! 
Shown above: New Danly O.B.1. Press. Each model 
of this new press line (25 to 200 tons) has the ex- 
clusive Danly Air Clutch and Brake to assure con- 
tinuous production and long press life. 


Write for new O.B.I. Press catalog that gives com- 
plete information on features and specifications of 
these reasonably priced presses. 


DANLY MACHINE SPECIALTIES, INC. 


DIE SETS 
and Die Makers’ Supplies 


Danly is now working on its fifth million in die set 
production. Included in this production are many 
die sets for the automotive industry—that are work- 
ing in that industry in its multi-million car produc- 
tion of today. 


In every instance, Danly can meet your most exact- 
ing diemaking specifications with a die set— 
standard or special. Since pioneering the first mass- 
produced precision die sets 36 years ago, Danly 
has continuously developed new production, in- 
spection and distribution methods to serve you 
better. 


Today, there’s the new Danly Die Set with De- 
mountable Bushings being assembled in a factory 
branch or distributor assembly plant near you. It 
is your fast, convenient source for toolroom and 
pressroom supplies that bear the stamp of leader- 
ship. Danly facilities for special Die Set manufac- 
ture are also improved and expanded 


Shown above: New Danly Demountable Bushing 
Die Set—the most accurate Die Set on the market 
today. The ease of assembly and disassembly offers 
important advantages in die making and die main- 
tenance. 

Send for money-saving facts. Write us and your 
distributor or branch will give you helpful informa- 
tion on Danly Die Sets. 


2100 S. Laramie Avenue, Chicago 50, Illinois 





with 


when heat-treatment of this Corn 
Harvester part was changed from 
carburizing to TOCCO-hardening. 


TO C C O Induction Heating Look at the unit cost breakdown: 


Degrease ... oe ee 2 @ $0.0020 
Cerburize .«.ce«eerevece es & O<.C200 
fetquench..-.s+crssevcee 0.0150 
2nd quench .....-s. eee 9.0150 
Draw w~.ceseecrereeeeses ss OF£OO80 
Shotbiast ... 6 «sees eeee 0.0035 
internal Grind ...«+sseeesee 0.0243 
External Grind . 


$0.1014 
**... Savings of 9% cents per piece — $4770.00 
on each 50,000 piece batch, plus an hourly pro- 
duction increase from 120 to 300 pieces per hour, 
plus improved quality of the product by virtue 
of the deeper case and stronger core.” 

Have you investigated TOCCO’s cost-savings 
possibilities for your hardening, brazing, melting 
or forging operations? Why not write us today 
or send blueprints of your parts — no obligation, 
of course. 


Etched cross section of 
; part — showing .080”’ 
So = hardened depth. 


eliminated 

eliminated 

TOCCO, heat and quench $0.0060 
eliminated 

eliminated (self-draw) 

eliminated 

eliminated 

eliminated 


$0.0060 


Mail Coupon Today — \\ 


The Ohio Crankshaft Co. @ Dept. G-2, Cleveland 5, Ohio 
Please send copy of ‘Typical Results of TOCCO Induction Hardening and Heat Treating.” 


Name 





Position__ 





Company_____ 
Address 
City 
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Officers 


George A. Goodwin 
President 
Dayton, Ohio 
Wayne Ewing 
Vice President 
Los Angeles, Calif. 
H. Dale Long 
Vice President 
Chicago, IIl. 
William Moreland 
Vice President 
Ashland, Ohio 
David A. Schrom 
Vice President 
York, Pa. 
Philip R. Marsilius 
Treasurer 
Bridgeport, Conn. 
Charles M. Smillie 
Secretary 
Detroit, Mich. 
Harry E. Conrad 
Executive Secretary 
Detroit, Mich. 
Allan Ray Putnam 
Asst. Executive Secretary 
Detroit, Mich. 


Board of Directors 


G. A. Goodwin Chairman 
Dayton, Ohio 
G. Ben Berlien 
Oakland, Calif. 
I. H. Buck 
Dallas, Texas 
C. E., Chapman 
Gary, Ind. 
H. E. Collins 
Houston, Texas 
Wayne Ewing 
Los Angeles, Calif. 
Bruce Fairgrieve 
Toronto, Ontario 
Frank Ford 
Atlanta, Ga. 
H. Dale Long 
Chicago, IIl. 
P. R. Marsilius 
Bridgeport, Conn. 
W. J. Pender 
Pawtucket, R. I. 
Joseph L. Petz 
Poughkeepsie, N. Y. 
David A. Schrom 
York, Pa. 
L. C. Seager 
Salt Lake City, Utah 
Francis J. Sehn 
Bloomfield Hills, Mich. 


Editorial Committee 


Donald E. Zierk Chairman 
Dundee, III. 

Harold Sullivan Vice Chairman 
Minneapolis, Minn. 

John C. Hatter Vice Chairman 
Long Island, N. Y. 


Leo Tarasov 


Worcester, Mass. 
William Moore 


Riverside, Ontario 


A. R. Jones 
Seattle, Wash. 


Reflections on Elections 


One of the most important democratic principles in the 
American way of life is our freedom to choose our leaders. Built 
on the solid foundation of the Constitution developed by our 
forefathers, our laws and customs have permitted progress far 
beyond the expectations of those inspired few who wrote it. 


So it is with the American Society of Tool Engineers. The 
men who twenty-seven years ago founded this Society, provided 
a constitution which affords the same democratic privilege of 
selecting our own leaders. It has done its work well as a strong 
foundation on which to build. 


With progress and changing times it has been necessary to 
amend our National Constitution. We have found the same 
action necessary within ASTE. In fact, your Board of Directors 
is currently engaged in a long-range planning study which will 
cover every facet of our Society’s government, objectives, or- 
ganization, finance—everything which affects the Society in 
any way. 


A tremendous amount of work and thought must go into such 
a study. Much of it may be only a review of the past and 
present. There may be a few changes recommended but we will 
have the combined experience and constructive thinking of the 
leaders whom you have elected to guide us in this study. 


The power of selection of our own leaders is not only a 
privilege, but a responsibility. This thought should be upper- 
most in our minds when we cast our ballots this month for our 
new chapter officers. From the chapters comes the leaders of 
the future in the national organization—our national commit- 
teemen, our board members and our officers. 


It therefore becomes of great importance to choose the best. 
In this respect we have been fortunate, and if we continue to 
look for men with good judgment, planning ability and con- 
structive leadership, our progress is assured. The same ob- 
jective applies to chapter committee personnel, the training 
ground for future chapter officers. 


Elections are democracy in action. May we always accept 


this responsibility as our best means of preserving the privilege 


of making our own choice. 


PRESIDENT 


American Society of Tool Engineers 





NEW LEADED STEELS 
FROM RYERSON 


Now, machine parts faster than ever before 


NEW LEDLOY 170 TUBING 


average machining speed 170 surface feet per minute 


Here’s the fastest-machining steel tubing ever produced 

and only Ryerson has it available for immediate ship- 
ment from stock. Ledloy”® 170 is a cold drawn, seamless 
product of low carbon analysis with .15% to .35% lead 
added. It promises a minimum increase of 25% in pro- 
ductivity of machined parts or components. Sizes range 
from 1” to 2%" O.D. with maximum %” wall thickness. 
Other sizes can be supplied promptly. 


Part produced from Ledlioy 170 Tubing for 
machining-comparison at National Metal Show. 


NEW LEDLOY 375 BARS MACHINING COMPARISON* 


Ledloy 170 Tubing vs. Nonleaded Tubing 





average machining speed 375 surface feet per minute Ledloy 170 MT-1015 





This newest addition to Ryerson free-machining screw Speeds Feeds Speeds Feeds 
steel stocks is the world’s fastest-machining steel. As- 
signing the figure 100 to B-1112 and using this as a base, 
Ledloy 375 has a machinability index of 205 plus. It Form tool 172 s.f.m. 0008" | 110 s.f.m. 0008” 
rates about 64% higher than B-1113 and about 20% Boring tool 172 s.f.m. 007” 110 cfm. 007” 
higher than Ledloy 300. 

Ledloy 375 bars presently in Ryerson stocks include 
rounds in sizes from 4" to 1”, hexagons 4” to %”. Thread 27 s.f.m. ~ 20 s.f.m. - 

Ask your Ryerson representative for complete details 
on these new steels. And call Ryerson for an unequaled 
selection of cold finished bars and tubing, including the Production time 35 seconds 49 seconds 
largest stocks of Ledloy 300 (also known as Ledloy A) * As demonstrated at National Metal Show, Cleveland, 1958. 
and Rycut” leaded alloys—the fastest machining in 


their car bon ranges . 
cEeatirieo RYE be gy 0 N S ' 7 - L 
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Member of the Sung Stee! Family 








Center drill 172 s.f.m. .005” 110 s.f.m. .005” 











Cutoff 172 s.f.m. 0013” | 110 s.f.m. .0013” 








Tap 18 s.f.m. 12 s.f.m. 





























Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. ¢ PHILADELPHIA * CHARLOTTE * CINCINNATI» CLEVELAND 
DETROIT © PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO « MILWAUKEE « ST. LOUIS « LOS ANGELES * SAN FRANCISCO « SPOKANE « SEATTLE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-70 The Tool Engineer 





Successful companies use cost account- 
ing techniques for estimating, allocating 
and controlling manufacturing costs. 
The author shows—in step-by-step fash- 
ion—how material, labor and overhead 
costs are determined and how they can 
affect tooling decisions. 


VETTE 


= A PROFIT is the objective of nearly all 
manufacturing companies. From the point of view 
of a tool engineer, profit ‘is the difference between 
manufacturing cost and selling cost. Some of 
this “profit” is absorbed by sales, administrative 
and similar expenses that are not controlled by tool 
engineers. There are only two ways to increase 
profits: the selling price can be raised or costs can 
be reduced. Prices are largely controlled by the law 
of supply and demand, so management looks to the 
tool engineer for ways to increase profits. And tool 
engineers must know, in detail, what those costs are. 

Manufacturing costs are the sum of three ele- 
ments: direct material cost, direct labor cost and 
burden. These costs are estimated before a product 
is manufactured, for the purpose of determining 
economic feasibility or for developing prices. Also, 
costs are often accumulated during or after manu- 
facture to determine the profit picture. In either 
case, the objective is to determine the cost as quick- 
ly and as accurately as possible. 
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By James H. Greene 


Associate Professor of Industrial Engineering 
Purdue University 
West Lafayette, Ind. 


Direct Material: The direct material cost is, 
of course, the cost of the raw material used to make 
the product. However, if turnings, cutoff bar ends 
or other scrap have high salvage value, the sale price 
can be credited to direct material costs. 

When a part is in production, direct material 
costs are obtained by determining the gross weight 
per part and multiplying this figure by the material 
cost per pound. For estimating purposes, material 
costs are determined by consulting handbooks for 
the weight of various shapes and sizes of raw stock. 
The amount of material required for a bolt, for in- 
stance, is determined by calculating the length of 
bar stock required per bolt. 

If the scrap has value, the net weight of the bolt 
can be calculated by determining its volume and 
multiplying by the weight per unit volume of the 
material. Net weight of the product is then sub- 
tracted from the gross weight of material used per 
part to determine the weight of scrap. 


Direct Labor: To determine direct labor costs, 
the hourly wage rates of the workers directly in- 
volved in producing the part (machine operators, 
for instance) are multiplied by the time (standard 
hours) required to manufacture the product. The 
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Direct labor cost is the cost of all of the labor directly 
involved in manufacturing a product. 


cost of indirect labor such as maintenance is disre- 
garded at this point, 


Determining the total amount of direct labor per 


product is simple when a part is in production: 
time standards or average hourly production rates 
are readily available. For estimating purposes, the 
amount of labor required to manufacture a product 
can sometimes be determined by checking standards 
for similar products. If the product is of a new 
design, the job can be analyzed to determine what 
elements of work are involved. Standard time values 
for these elements are frequently available from 
plant time study data. Handbooks containing time 
data tables are to be found in most libraries and are 
helpful if no plant data are available. 


Indirect labor costs cannot 
be directly charged to a 
product. They include the 
plant nurse’s salary, the 
pay of maintenance work- 
ers and the like. 


Burden: All of the costs of manufacturing that 
are not included in direct material or labor costs 
are included in burden. These costs include items 
like the salary of the plant nurse and the water used 
in drinking fountains, as well as depreciation, taxes, 
administration and similar costs. It would be im- 
possible to charge these costs directly to a product 
unless only one product were made in a plant. Ac- 
cordingly, a prorating method is used to distribute 
burden costs. 

Burden is usually computed as a percentage of 
direct labor dollars. Most often, burden rates are 
established by the total burden cost for a plant or 
department over a given period (say one year or 
one month) and dividing this figure by the total 
number of direct labor dollars worked during the 
period, Direct labor dollars per piece are then mul- 
tiplied by the burden rate to obtain the burden cost 
per piece. Burden, being based on past performance, 
is almost always an approximation and subject to 
change. 

In some situations, direct labor may not be a 
satisfactory basis for computing burden costs per 
piece. This is particularly true in highly automated 
production, where direct labor costs can be an in- 
significant percentage of the total cost of a product. 
In such cases, direct material costs or a combina- 
tion of direct material and labor costs may be a 
better basis for computing burden costs. Total 
weight of material melted or cast is a typical base 
in foundry operations. In woodworking industries, 
the number of board feet of lumber processed is 
another possible base. Whatever factors are used, 
they must maintain a correct or nearly correct ratio 
for all volumes of production and figures must be 
readily available. 

When there are several different manufacturing 


processes in a plant, use of the same burden rate 


Fanner 
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Profit is what is left over 
after direct material, direct 
labor and burden costs are 
subtracted from the selling 
price of the product. When 
costs are known, efforts 
can be made to reduce 
them, thereby increasing 
the margin of profit. 


for all processes can cause difficulties. The case of 
plant having two departments: one equipped with 
large multiple-spindle automatic screw machines 
and the other equipped with small hand screw ma- 
chines is an example. Total burden costs for the two 
departments might average $100 per hour. This is 
the total cost of overhead in the plant. 

If both departments use the same number of 
direct labor dollars, then the actual burden will 
be $50 for each department. The department with 
automatic machines, however, will be much more 
productive than the department with the hand ma- 
chines. Thus the burden cost per piece will be 
disproportionately low in the automatic department 





COST SUMMARY SHEET 
Order Number |959-1!0 
Product |0 brass part 


Direct Material Cost 


th) SO 
Direct Labor Cost 


/} ' i} 


Burden 


Total Cost 
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and correspondingly high in the hand machine de- 
partment. Consequently, the automatic department 
will be highly competitive, costwise, and the hand 
machine department may not be able to meet com- 
petition, even assuming that it is highly efficient. 

Situations like this emphasize the need for de- 
partmental burden rates. These can be obtained by 
segregating burden costs by departments. The 
burden cost for a department is normally made up 
of indirect labor, indirect material and indirect ex- 
pense. Indirect labor is defined as labor cost that 
cannot be charged directly to a product but can be 
charged to a department. Labor used in maintain- 
ing machines is an example. Indirect material, like 
indirect labor, cannot be charged to a specific prod- 
uct where more than one product is run. An ex 
ample is repair parts for machines. 

All other burden costs that cannot be charged 
directly either to a product or a department are 
considered to be indirect expense. Such expenses are 
charged off to departments by means of a ratio. 
Heating costs might be charged on the basis of floor 
space. Power costs can be prorated on the basis of 
machine horsepowers, taxes on machine values. 

Once all costs are known, they are summarized. 
A cost summary sheet is used to highlight areas 
where cost reduction might be possible. A change 
in material specifications or salvage of chips could 
substantially lower material costs. More efficient 
machining methods could lower direct labor costs 
and, since there would be less direct labor pet 
piece, also lower burden costs. Experience in indus- 
try has proved, time and again, that determining 


actual costs is the first step toward greater profits. 











Forming Sharp Corners 


With conventional punch designs, it is impossible 
to form corners with small radii. The punch illus- 
trated is being successfully used to form cups having 
inside corner radii smaller than the metal thickness. 
This is possible because the punch traps the top 
edge of the straight-down cup under a ledge and 
drives the wall of the cup down to a spring-loaded 
stool. The action produces a sharp corner, leaving no 
marks on the inside or outside of the cup. Depth of 
the ledge varies from 1 to full metal thickness. 
0.010 inch | The punch, which is a modification of a coining 
: oe neon punch, is used in a 15-station progressive die to 
0.002-0008” stool Af ; produce a close tolerance stamping. It not only 
inch clearance . sharpens the corner radius but also sizes the outside 
diameter to final size. With 0.034-inch-thick 1020 
carbon steel it is possible to obtain a 0.005-inch 
corner radius. The bottom of the cup is flat to within 
0.002-inch total indicator reading. Production is 
200 strokes per minute on a 60-ton press. 

D. C. Paquay, Cleveland Chapter 











Machining Thin-Wall Parts 


, P a Workpiece 
Distortion is often a problem when machining . 


Rubber rings 
thin-wall parts. To overcome this difficulty a special \\ Slip collar 


turning arbor was used for the workpiece illustrated. i el 
The workpiece is 1/16-inch-thick aluminum. It is a 
slip fit on the arbor and is driven by friction on two 
rubber rings. These rings are expanded by tighten- 
ing down the slip collar as shown. Turning is done 
on a tracer lathe, using a carbide tool. Speed is 
900 fpm; feed is 0.007 ipr. No distortion is en- 
countered in using the arbor. 
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James C. Mitchell, Houston Chapter Spacer 


Tubing Cutoff Fixture 
Contributions for these pages de- 


scribing short cuts for the tool When it was necessary to cut off large quantities 


; , Finished of thin wall tubing of various diameters into a 
“—_ oes we ee variety of lengths, the lathe fixture illustrated gave 
drawings are not necessary. Hon- 


excellent performance. A shaft, mounted between 
orariums for accepted articles the lathe centers, passes through a yoke assembly as 
are sent upon publication. shown. Bushings in the yoke provide a running fit 
on the shaft. The front end of the yoke carries two 
short shafts that also run in bushings. Gears on 
each shaft mesh with gears on the main shaft. The 
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Stop pum 
/ Drive roller ~ 
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Drive ‘roller 
Toolholder 


yoke assembly is held in approximate position for 
cutting by a tension spring that runs from the back 
of the yoke to a convenient point on the back of 
the lathe carriage. This spring is not shown on 
the drawing. 

An adjustable collar on the drive shaft serves as 
a stop to control the length of the piece cut off. 
Cutting is performed by a roller type cutter such 
as those used on pipe cutters. The cutter is 
mounted on a bar secured to the tool post or 
clamped to the compound. 

The outboard end of the tubing is supported by 
a feed tube or by sets of rollers mounted on brackets 
secured to the lathe bed. To give adequate clearance 
for the tubing, it may be necessary to remove the 
tailstock handwheel and substitute a small-diameter 
hand knob. 

In operation, the tube is placed on the support 


rollers and against the drive rollers. The tube is 


Automatic Lathe Collet 


When heavy cuts are taken, conventional collets 
may not give satisfactory results. The collet il- 
lustrated is used for machining projectile noses hav- 
ing 114-inch diameter bores and 3-inch outside 
diameters. The tool for turning the OD is 114 
inches wide at the cutting edge. This is a plunge 
cutting operation. Production experience over a 
four-year period has demonstrated that the collet 
is fully capable of standing up under the heavy loads 
involved. Many conventional collets were tried out 
during the same period, with poor results. 

Carl R. Parsons, Western Reserve Chapter 


f~~ 


Yoke assembly 


/ 
/ 


advanced until it strikes the stop collar. Cutting is 
accomplished by hand feeding the cutter or by using 
the cross feed. When the length of the tubing is 
short, the free end can be supported by the operator 
by allowing the tube to rotate in his hand. 

If a lathe with a lever-operated cross slide is 
available, it can be used to advantage with this 
fixture. With the arrangement shown in the draw- 
ing, the end of the tube rolls against the stop collar 
and there is some dragging at this point owing to 
the speed difference. This is not serious but if de- 
sired a turret lathe ball-bearing stop can be mounted 
in a bracket and secured to the lathe bed. In this 
case the stop collar is dispensed with. In produc- 
tion, the cutter has demonstrated its ability to per- 


form cutoff operations at a rapid rate, 


Clint McLaughlin 
Rockaway Beach, N. Y. 
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‘Two pieces of tubing 
welded together 

















Turret Lathe Stop 


Especially good accuracy on longitudinal dimen- and an indicator holding rod. In addition, a con- 
sions of turret lathe work can be gained with a tacting spot should be cleaned on the carriage or 
dial indicator. By regulating the carriage travel a small plate mounted with screws. It is desirable 
according to the indicator, bringing the pointer to to use a long-range indicator—-many dimensions 
zero each time, better accuracy can be obtained will fall within its range. For dimensions in excess 
than by using the regular stops alone. of the indicator range, Jo-blocks may be used for 

The attachment shown comprises two pieces of the setting. 


mechanical tubing welded together. an indicator Everett L. Sweet, Mid-Hudson Chapter 


Scribing Tool 


Scribing circular lines can be a difficult and time- 
consuming operation when no accurate center line 
is available on the workpiece. The tool illustrated 
makes it possible to scribe circular lines quickly and 


accurately if the outside or inside edges of the ~ + 
part are accurately machined. Such a scriber is 


easily made. The body is aluminum and the but- 
tons that contact the workpiece are tool steel. 
Detlef Schiling, Toronto, Ontario Too! ro scriber 
/hockouts 
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SCRIBER IN OPERATION 
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By L. P. Tarasov’ 


Research and Development Dept. 
Norton Co. 
Worcester, Mass. 


Sulfur additions make high-vanadium 
tool steels easier to grind, the improve- 
ment being greatest for those steels that 


are most resistant to grinding. 


(),, OF THE PRINCIPAL ADVANCES in tool steels 


since 1945 has been the development of the high 
vanadium types of high-speed steels and cold-work 
die steels. Most of the vanadium is present in the 
form of extremely hard carbide particles which 
increase the wear resistance of these steels to a 
marked extent and also make them considerably 


more difficult to machine and to grind. 


Senior member ASTE Worcester chapter. 
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Recent developments have improved the ma 
chinability of these steels through the addition 
of sulfur, generally in the range of 0.08 to 0.15 
percent. Methods have been devised to distribute 
the sulfur throughout the steel so that it does not 
have an adverse effect upon mechanical properties. 
F'ree-machining tool steels have been in use for 
several years and enough experience has been 
gained to show that they have essentially the same 
wear resistance as the corresponding steels to which 
sulfur has not been added. However. no informa 
tion has been published as to whether the free 
machining varieties are any easier to grind. 

Consequently, grinding tests were conducted on 
both the regular and free-machining varieties of 
the AISI M2. M3 (Type 1) and M4 molybdenum 
high-speed steels. These contain approximately 
2, 2.4 and 4 percent vanadium, respectively, and 
in the regular varieties, are known to be progres 
sively more difficult to grind in the order given. A 
D7 high-carbon high-chromium steel containing 4 
percent vanadium was also evaluated. The nomi 


nal analyses of these steels are given in TABLE ], 





and the Rockwell hardness values of the test blocks 
are also listed. Test blocks were 11% inches square 
and 6 inches long, and were ground lengthwise. 

The grindability of these steels, or the relative 
ease of grinding them, was obtained from surface- 
grinding tests, supplemented by a form-grinding 
test performed on the M4 steel. It was expressed 
as usual in terms of the grinding ratio, defined as 
the volume of metal removed per volume of wheel 
wear. The grinding ratio has been found to be 
the best measure of the grindability of various ma- 
terials for the particular test conditions that are 
used. If these are changed sufficiently, the ranking 
of the materials may also change. 


From a practical standpoint, the grinding ratio 


is particularly important when it is very low and 
the area of the work surface is large compared to 
that of the wheel face, as frequently happens in 
die grinding. Under extreme circumstances, a wheel 
of suitable specifications may wear so rapidly that 
a flat and parallel surface cannot be obtained ex- 
cept at great cost. An improvement in the grinda- 
bility of the steel may be all that is needed to make 
it usable. On the other hand, when wheel wear is 
reasonably low because the grindability of the steel 
is high enough for the work and wheel surface 
areas involved, an improvement in the grindability 
of the steel is of no real advantage except that the 
wheel life may be extended somewhat. 


Surface-Grinding Study 


Testing was carried out on a 6 x 18-inch Norton 
horizontal-spindle, reciprocating-table surface 
grinder with a soft vitrified-bond 60-grit aluminum 
oxide wheel (32A60-H8VG) such as is recom- 
mended for low-grindability tool steels. The wheel 
was eight inches in diameter and 1% inch wide. 
Wheel speed was 6000 fpm and table speed was 
750 ipm. Unit crossfeed was 0.050 inch after each 
table traverse and unit downfeed was 0.001 inch 
after each complete crossfeed. Total downfeed 
was 0.010, 0.020 or 0.040 inch after pregrind. 


The wheel was diamond dressed prior to each 
run and was then broken in by a preliminary run 
on the test block. This pregrind conditioned the 
wheel face so that the subsequent ratio of material 
removal to wheel wear remained constant. 

Material removal and wheel wear were readily 
determined by micrometer measurements. The high- 
speed steels were surface ground dry and with a 
1:80 mixture of a widely used soluble oil and 
water; the D7 die steel was ground only with plain 
water containing one percent of nitrite-amine rust- 
inhibitor solution. A check test on the regular 
variety of the M4 steel showed that the grinding 
ratio was similar with water or soluble oil. 

It was found in every instance that the grinda- 
bility of the free-machining steel was considerably 
higher than that of its regular counterpart, as 
shown by the grinding ratios in TABLE 2. The lower 
the grindability of the steel in its regular condition, 
the greater was this increase on a percentage basis. 
For example, when grinding was done dry, the in- 
crease was 100 percent for M2 but it was 240 per- 
cent for M4, which is much more difficult to grind 
because of its higher vanadium content. Thus the 
higher the vanadium content of a tool steel, the 
greater is the grinding benefit likely to be obtained 
from the sulfurization of the steel. 

Grinding ratios were considerably lower for wet 
grinding than for dry, in keeping with general 
grinding experience. The improvement in the grind- 
ing ratio for the free-machining steels was likewise 
considerably less for wet grinding. 


Hardening Temperature 


The effect of hardening from a higher or lower 
temperature than normal was investigated since it 
was felt by one steel supplier that there might be 
a small difference between the equivalent harden- 
ing temperatures for the regular and free-machining 
varieties of a steel. If such difference exists, and if 
the grindability varies rapidly with hardening tem- 
perature, the superior grindability of the free-ma- 
chining steels could be due not to the sulfur 
addition as such but rather to the fact that the 
two varieties of steel were not hardened from the 
same equivalent temperature. Test blocks of both 
varieties of the M3 high-speed steel were hardened 
by oil quenching from 2210, 2240 or 2270 F, the 


intermediate temperature being the normal one for 


this steel. They were all triple tempered to the 
same hardness, R66. 


Grinding ratios that were obtained are presented 
in the upper half of TasLe 3. Data for the inter- 
mediate hardening temperature are the same as 
appeared for this steel in the preceding table. It 
can be seen that the grinding ratio decreases some- 
what when the hardening temperature is raised, 
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Use of free-machining tool steels results in faster die grinding. 


but this change is much too small to account for 
the far bigger difference between the regular and 
the free-machining varieties, particularly for dry 
grinding. The reduction in grindability with in 
creased hardening temperature can be explained 
by the greater solubility of the carbide particles 
in the steel. This raises the amount of alloy in solu 
tion so that the steel becomes more resistant to 
erinding and the grinding ratio decreases. 

Power input to the motor was also measured 
during these test runs. Most of the power input 
corrected for idling power, is used in heating the 
workpiece. Thus a lower powell value means that 
less heat is generated in grinding when the feeds 
and speeds are kept the same. The lower half of 
TABLE 3 shows that the power consumption was 
slightly less for the free-machining steel regardless 
of the hardening temperature. It follows that a 
free-machining tool steel can be exper ted to grind 
a little cooler than its regular counterpart 

When grinding was done dry. there was a small 
but definite increase in the net power input with 
a rise in the hardening temperature. The explana 
lion given for the effect of the temperature upon 
the grinding ratio may also apply with respect to 
power. In wet grinding, however. there was no 
consistent effect of the hardening temperature upon 
the power. Although a reduction in the hardening 
temperature can affect both grindability and grind 


ing heat favorably, the benefit is far too small to 
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Steel Type mad age 





(AIS!) 


Increase 
(percent) 





Dry Grinding 
M2 17 4 


M3* 5.5 15.4 
M4 28 
07 fa 








be of any practical significance, and the hardening 
temperature should continue to he selected solely 


on the basis of metallurgical considerations. 
Form-Grinding Study 
Relative grindability of the regular and free- 


machining varieties of M4 high-speed steel was also 


evaluated in a form grinding test. This consisted 
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of grinding one or two grooves in the same test 
blocks with a fairly hard wheel shaped to,a 60- 
degree V with a 0.030-inch flat to avoid a sharp 
corner that would break down immediately. An 
eight-inch diameter 32A60-L5VBE wheel was used 
for this test, which was run on the same machine 
used for the surface grinding test. Wheel speed 
was 6000 fpm and table speed was 450 ipm. Unit 
downfeed was 0.002 inch after each table traverse 
and total downfeed was 0.060 inch. Since the 
grooves were burned somewhat, the wheel was a 
little harder than would be recommended for grind- 
ing the same form in actual parts made of M4 
steel, but this did not affect the interpretation of 
the results. The wheel was diamond dressed to the 
required shape for each run, which was made with- 
out breaking in the wheel by any _ preliminary 
grinding. 

Grinding ratios were calculated from the change 
in wheel diameter and the depth of the groove re- 
sulting from a total downfeed of 0.060 inch. The 
material removed during a traverse of the block 
increased Ww ith each suce essive dow nfeed because 
the wheel face penetrated deeper into the work, 
but the wheel wear on the diameter was approxi- 
mately the same for each traverse. As a result, 
the grinding ratio, calculated as the total volume 


Table 3— Effect of Hardening Temperature 
on Grindability 


£ 


} 


Temperature Dry Grinding Wet Grinding 
F) Regular FM Regular FM 


Grinding Ratio 


7 18.7 
5 15.4 


55 14.6 


Net Power Input 
2210 8.7 83 
2240 9.2 8.9 
2270 10.2 9.2 


*Arbitrary units 


of material removed divided by the total volume 
of wheel wear, increased approximately linearly 
with each successive downfeed. By always keeping 
the total downfeed constant, the grinding ratios for 
various test runs were directly comparable. Corner 
breakdown was ignored in the volumetric calcula 
tions since it did not significantly affect the rela 
tive values of the grinding ratios. Under the 
standard test conditions that were used, the grind- 
ing ratios were about twice as great as for the 
regular surface grinding test previously described, 


and a direct comparison between the grinding ratios 


&O 


in the two types of test should not be made. 


Both a sulfurized grinding oil, such as is com- 
monly used for thread grinding, and a water-base 
solution were used in this portion of the study. The 
latter was not a soluble-oil emulsion but a rich 
nitrite-amine solution originally developed for tita- 
nium grinding, containing 3.5 percent potassium 
nitrite. This same solution had also been used in 
additional surface-grinding tests similar to those 
reported in TABLes 2 and 3, and had in all cases 
resulted either in the same or in slightly higher 
grinding ratios than obtained with the soluble oil. 
Thus it is reasonable to assume that parallel form- 
grinding results would have been obtained with a 
conventional soluble-oil emulsion. 


Grindability of the free-machining steel in the 
form-grinding test was higher than that of the reg- 


ular steel, just as was found in the surface-grinding 


test. With the nitrite solution, the grinding ratio 
for regular steel was 9, as compared to a ratio of 
22 for free-machining steel—a 140 percent increase. 
With grinding oil, the ratios were 19 and 27—a 
KM) percent increase. The percentage increase in 
grindability happened to be practically the same for 
form grinding as for surface grinding when a wa- 
ter-base grinding fluid was used. However, the 
increase was much smaller when a sulfurized grind- 
ing oil was used in the form-grinding test. Evi- 
dently the sulfur in the free-machining steel, while 
it did have some beneficial effect on the grinda- 
bility, was much less effective when active sulfur 
was present in the grinding fluid. The grinding 
ratio was approximately the same for grinding the 
regular steel with the sulfurized oil as for grinding 
the free-machining variety with the nitrite solution. 
These results provide further evidence that the 
improved grindability of the free-machining high- 
vanadium steels is due directly to the addition of 


sulfur rather than to a microstructural change. 
Conclusions 


Addition of sulfur to high-vanadium tool steels 
to improve their machinability also improves their 
grindability in the hardened condition, even though 
experience has shown that their wear resistance 
remains the same. Grinding difficulty increases with 
vanadium content, other things being equal, but 
the improvement in grindability through sulfuri- 
zation of the steels is greatest for those that are 
otherwise the most difficult to grind. The improve 
ment is much more pronounced for dry grinding 
than for wet. and is least when a sulfurized grind- 
ing oil is used. Thus to the extent that the free- 
machining varieties of the low-grindability tool and 
die steels are suitable from the standpoint of the 
finished product, they can be advantageously used 


to reduce grinding costs. 
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By Donald Mosher,* President 
Frank Soper,* Manager of Sales Engineering 
Thomas Loll, Consultant 


BMT Manufacturing Corp. 
Elmira Heights, N. Y. 


Close-tolerance and delicate parts can 
be accurately and efficiently finished in 
modern barrel equipment, using shaped 
abrasive media. Charts developed by the 
authors make it possible to quickly select 
the best media sizes and types for finish- 
ing specific parts. 


\ ITH THE SEARCH for ways to reduce manufac- 


turing costs, barrel finishing processes have come 
into increasing prominence. These processes were 
once limited to rough deburring, but with the de- 
velopment of modern equipment and materials, bar- 
rel finishing has come of age as a precision process. 
One manufacturer of precision gears, for example, 
is barrel finishing gears that have production toler- 
ances of five millionths of an inch. These tolerances 
are consistently held during the finishing operation 
and the cost of barrel finishing is a fraction of the 
cost of the manual finishing operations previously 
employed. 

The barrel finishing process, as defined by the 
National Barrel Finishing Forum, is “The con- 
trolled processing of large or small parts in a rotat- 
ing barrel containing media and/or compounds, for 


finishing operations such as descaling, rust removal, 


‘Senior member ASTE Elmira chapter. 
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deburring. flash removal, degreasing, rust inhibit- 
ing, etc.” Media are natural or artificial stones, 
loose abrasives or shaped abrasives. The purpose 
of media is to protect parts from contacting each 
other and to provide cutting or grinding action. 
Compounds include rust inhibitors, detergents ot 
other water-soluble additives for cleaning parts and 
promoting finishing action. Water is added to the 
load in the barrel to cushion the movement of the 
load of parts and media and to carry particles of 
metal and abrasive away from the work. 

Types of media, types of compound, ratio of 
media to parts, ratio of the volume of the load to 
the volume of the barrel and water level are all 
variables that can affect the efficiency of precision 
finishing operations. General rules for controlling 
these variables are given in THe Toon ENGINEER, 
April, 1957, p. 109. The present article will cover 


the application of specific-shape abrasive media. 


Media Sizes: Specific-shape media consist of 
abrasive grains molded with a bonding agent into 
triangular or cylindrical configurations. They are 
available in a wide range of sizes and lengths, and 
also with several different types of grains and bond 
materials. They are somewhat more efficient than 
random-shape media because they provide maxi- 
mum surface contact with the work. 

A triangle shape, for instance, is advantageous 
when deburring or chamfering holes, or when fin- 
ishing parts with interior corners, Fig. 1. The cor- 
ner of the triangle can penetrate into recesses but 
there is no danger of the media becoming lodged 
in a hole if a sufficiently large size is selected. A 
cylindrical shape, Fig. 2, is well adapted for finish- 
ing curved edges and round holes. 


Specific-shape media, owing to their high abra- 
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Fig. 1. Corners of triangular media can reach inner 
and outer corners of rectangular parts. 


sive content and greater surface contact, cut faster 
than other media, shortening the finishing cycle. 
Because of the faster cutting action, there is no ten- 
dency toward peening or rolling over burrs; all 
burrs are cut off cleanly. 

Media are classified according to “size” (length 
of side of triangle or diameter) and “length” (thick- 
ness of triangle or axial dimension of cylinder). 
The larger media sizes are used for rough cuts, hard 
materials and nonprecision work; the smaller sizes 
are used for finer cuts and precision work. The fin- 
ishing action of large-sized media is violent, so 
small sizes are chosen for finishing fragile or deli- 
cate parts. 

The chart shown as Fig. 3 is a guide for deter- 
mining the best sizes and lengths of media for 
specific applications. When using the chart, these 
points should be kept in mind: 

1. Is the workpiece likely to be damaged by violent 
action? 
2. Is the workpiece material hard or soft? 
3. Is the work precision or nonprecision? 
. Are there holes or slots where plugging is likely to 


occur? 
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Fig. 2. Cylindrical media are especially effective for 
parts having large round holes or curved areas. 


Use of the chart can be illustrated by an example. 

A small, fragile precision, stainless-steel part with 
a 134-inch square hole in the center, Fig. 4, is to be 
finished. Requirements call for deburring the edges 
of all the corners, including the square hole. Tri- 
angles appear to be the most effective shape because 
of the square hole. In order to pass through the 
hole, the size and length of the triangle selected 
must be less than 134 inches. Accordingly, maxi- 
mum possible triangle size is 1144 x 11% inches. 

A triangle of this size will give a rough, fast cut. 
A %4 x %-inch triangle will give the finest cut pos- 
sible. Because of the fragility and precision nature 
of the part, it is necessary to use a small triangle, 
even though a fast cut is desired. Accordingly, a 
34 x ¥-inch triangle is selected. This is the largest 
triangle of the “fragile work” group, as shown in 
the lower left-hand area of the chart. 


Media Types: Specific-shape media are made in 


three types: those containing aluminum oxide grit 
only; those containing a blend of aluminum oxide 


and silicon carbide grit; and those containing sili- 


Fig. 3. Chart for determining best 
size and length of media for specific 
parts. Small media are used for 
fragile work, fine cutting, soft ma- 
terials and precision work; larger 
media are for coarse work, rough 
cutting, hard materials and nonpre- 
cision work. 
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Fig. 4. Sample workpiece. Finishing operation is to 


deburr all exterior and interior corners. Material is 
stainless steel. 


con carbide grit only. The aluminum oxide type is 
available with four grit size ranges: 60/120, 100/ 
220, 100/320 and 240/320. The bonding material 
is hard, so aluminum oxide shapes are long-wearing 
and can be used for long cycles. This type of media 
cuts all metals efficiently and is considered best for 
general-purpose work. 

The aluminum oxide-silicon carbide type is avail- 
able with 36/80 and 46/150 grits. This media has 
a softer bond than the aluminum oxide media and 
wears down faster on heavy parts. However, it has 
long life on thin and delicate parts. On such parts, 
the finishing action is faster than that obtained with 
the aluminum oxide media. Performance on light 
steel, brass, aluminum and copper is excellent. 

Media with silicon carbide grit (available in 38 
80 and 100/200 grit sizes) have a softer bond than 
the media containing the aluminum oxide-silicon 
carbide blend and are intended for use on alumi- 
num and copper, soft materials, and light parts. 


Deburring is exceptionally fast when finishing light 
metals and light parts but these media wear down 
quickly on heavy parts. 

Available grit sizes and types are shown in Fig. 
5. Since media with aluminum oxide grit combine 
long life and medium-fast cutting action, they are 
usually the best choice for finishing the average 
part. However, since the sample part is light in 
weight, a media with faster cutting action is pre- 
ferable. The next choice would be media contain- 
ing the aluminum oxide-silicon carbide blend. How- 
ever, these media are available only in 36/80 and 
16/150 grit sizes, which are intended for rough 
cutting. A fine-cutting media is required to obtain 
the necessary precision and finish on the sample 
part. Accordingly, media with silicon carbide grit 
are chosen. The 100/320 grit size will give the re- 
quired finish and will cut faster than the 240/320 
grit, so it is the final choice, 


Amount of Media: Since media prevent parts 
from striking against each other, a high ratio of 
media to parts offers maximum protection to the 
work. The chart shown as Fig. 6 illustrates the rec- 
ommended media-parts ratios for all classes of 
work. For extremely coarse work, a ratio of 0.5 to 
1 (by weight) is satisfactory. A 1:1 ratio is satis- 
factory for slide honing equipment (in which in- 
dividual barrels are mounted on a rotating face- 
plate). With conventional horizontal barrels, a 
ratio of 3 parts media to | part work is considered 
a good choice for general work. The ratio is as 
high as 16:1 for extremely fragile parts, using con- 
ventional barrel equipment. 

Because the sample part is fragile, a high ratio 
of media to parts is required. For experimental 
purposes, a ratio of 4:1 is selected for slide honing 
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Fig. 5. Chart for select- 
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Fig. 6. Chart for de- < 


termining ratio of me- 
dia to parts. Low ratios 
are used for fast cutting 
and nonprecision work ; 
high ratios result in 
slower cutting but give 
better precision, 


Fig. 7. (below) Chart 
for determining volume 
of parts and media with 
respect to volume of 
finishing barrel. Low 
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equipment, or 8:1 for horizontal equipment. An 
extremely fragile part, of course, might require a 


higher ratio, 


Amount of Load: The load in the barrel is 
made up of media and parts. The volume of the 


load greatly influences the amount of work accom- 


b4 


plished during the finishing cycle. When a barrel 
is filled to less than 50 percent of capacity, the ac- 
tion is violent and cutting is fast. Because of this 
violent action, there is a strong possibility of parts 
striking one another, with consequent damage to 
fragile parts. As shown in Fig. 7, barrel loads can 
range from 10 percent of barrel volume for coarse 
work to slightly higher than 90 percent of barrel 
volume. When a barrel is completely filled with 
media and parts, no finishing action can take place. 

Since the sample part is considered to be fragile, 
the volume of parts should be at least 50 percent of 
barrel volume for slide honing and 70 percent of 
barrel volume for horizontal equipment. The high 
limit is, of course, 100 percent. For experimental 
purposes, a percentage half way between minimum 
and maximum is usually selected. This is 75 per- 
cent for slide honing equipment and 85 percent for 
horizontal barrels. 

These volumes will usually give satisfactory re- 
sults. Further experiments on the sample part may 
show that the volume of parts can be reduced with- 
out damage to the part. or it may be necessary to 
use a greater volume of parts and media to give 
full protection to the parts. The data given, like 
the data shown in the other charts, furnish a good 
starting point for developing suitable methods for 
finishing a given part. Such data enable the amount 
of trial-and-error experimentation involved to be 
substantially reduced. 

Once a fully satisfactory finishing process has 
been developed for a part, no deviations from the 
process should be permitted in production. There 
is a tendency on the part of some operators to use 
coarser-grit media or reduce the media-work ratio 
in order to get faster cutting action. This can result 
in damage to parts or inferior finishes. Close con- 
trol of all variables during production is the key to 


successful finishing. 
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indicator Gages 
improv 
quality 


By C. L. Garbarino 


Asst. Quality Supt. 
Gillette Safety Razor Co. 
Boston, Mass. 


Production demands for closer control 
of tolerances require selection of the 
proper gages. The author outlines the 
advantages of indicator gages with em- 
phasis on examples of successful appli- 
cations of these tools. 


Cis L. PLANNING is necessary if adequate con- 
trol of quality of purchased material, work-in-proc- 
ess and finished products is desired in a mass- 
production industry. An important phase of this 
planning is the design and application of a suit- 
able gaging system. 

Many quality control problems were encountered 
during development and setting up of a program 
for the production of a new adjustable razor. Be- 
cause large quantities of parts are involved, the 
gages must give accurate estimates of product qual- 
ity by inspecting small quantities of production. In 
addition, gages had to be designed for use by un- 


skilled personnel, Fig. 1, These conditions require 
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Fig. 1. Work-in-process inspection of 
parts at the machine station, Operator 
performs sample inspection at given inter- 
vals and records data on analysis forms. 


that the gages be simple to use, positive in loca 
tion, easy to read and easy to set up. Use of statis- 
tical quality control techniques was a major con 
sideration since improper application would 
increase inspection costs and reduce the efficiency 
of the operation. 


gages were not considered for 


Fixed inspection 
the job except where no other gage could be used. 
Occasionally. the economics of the situation re 


gage. However, the rea 


quire the use of a fixed gag 


sons for the decision against fixed gages for this 


program are: 


They tell only if a piece is inside or outside ol 
tolerance so that little information can be obtained 
about the process 

They require the use of attribute sampling plans, 
which call for a larger sample size than usually 


necessary in variable sampling plans 





3. They wear faster and require more attention from 
the gage control department 

4. They cannot be easily adjusted to changes in toler- 
ance and specification 


For the inspection operations on the new pro- 
gram, indicator type gages were selected so that 
actual sizes could be determined on every possible 
dimension. Knowing the sizes permits better process 
control by helping the manufacturing department 


set up machines on the nominal dimensions, thus 
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taking advantage of the available tolerances. An- 
other use of the data during manufacturing is to 
provide for compensation due to tool wear. As 
the tools wear through use, the machines can be 
reset to maintain size when wear patterns can be 
predicted. With actual sizes, process control charts 
can be easily made during the sampling inspection. 
Indicator gages make it possible to: 


1. Use a variable type of statistical sampling plan at 
incoming materials inspection, permitting evalua- 
tion of shipments with a minimum sample size 
Gather more useful data than is possible from fixed 
type gages when experimental lots of material are 
being produced 
Trouble-shoot difficulties because the data obtained 
can be easily analyzed. 


Indicating gages of the simplest type have a 
reference anvil and set-block gage mounted on an 
indicator stagd. Such a gage can measure the 
thicknéss, the’ shoulder distance and the over-all 
length of a part being checked as shown in Fig. 2. 

The anvil facilitates setting the indicator to zero 
from a standard reference pin built into the anvil. 
Other location pins are dimensioned so that this 
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setting applies for the three part dimensions shown 
on the drawing, Fig. 3. The gage, Fig. 2, is set from 
the pin on the right. The inspector, after setting 
the gage, checks the thickness by placing the part 
on the left-hand pin. Then, the shoulder distance 
is checked on the center pin and the over-all length 
is measured on the right-hand pin. This third pin 
also serves as the standard reference. 

Results obtained from this inspection are charted 
on the form shown in Fig. 3. Data presented in 
this manner inform the inspection supervisor more 
about the parts being inspected than if a go and 
not-go gage were used. In addition, the data can 
be analyzed statistically to determine the percentage 
of parts outside of limits and the extremes of di- 
mensions being encountered. The possibility of 
measuring more than one dimension in a setup 
should always be considered. Generally, measuring 
multiple dimensions depends on the part to be 
measured and the ingenuity of the gage designer. 

Indicating internal and external thread gages are 
used because speed of measurement is increased 
and gage wear is less than with other available 
gages. On most parts, it is necessary to measure 
the runout of a shoulder or diameter from the 
pitch diameter of a thread and concentricity to an 
inside diameter, as shown in Fig. 4. The piece is 
inserted in the gage and the pitch diameter noted 
on one of the indicators. By turning the piece, the 
inspector then measures the runout of the inside 


Fig. 4. Thread gage with indicators checks the pitch 
diameter of the thread and concentricity of the hole 
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Fig. 5. Chart for recording the out-of-roundness and 
diameter of a hole. The symbol X shows the largest 


diameter and the symbol O shows the smallest diam- 
eter found in each hole measured. 


relative to the thread. Gages are kept in carrying cases 
to protect the unit and improve portability. 





Fig. 6. Inspection station where parts are being 
checked to a lot-by-lot acceptance gaging plan. All the 
gaging equipment needed for the operation is located 
at the worktable. 


diameter with the pitch diameter of the thread and 
records the dimensions for analysis. 
+ 0.002 


inch, dial indicator plug gages are used to show 


Wherever the tolerance is less than 


out-of-roundness, bell-mouth and taper conditions. 
These plug gages are also valuable as an aid in 
setting up machines properly since they do not 
wear as fast as standard plug gages. Fig. 5 shows 
how the multivari chart can be used with such a 
gage. Here, the variations in the average size of 
the parts are measured as well as out-of-roundness 
conditions. 

Fig. 6 shows a typical group of gages set up to 
measure a specific part in the purchased material 
inspection area. The inspector sits at a bench and 
inspects random samples of fifty pieces of the 
parts. Written instructions which specify the gages 
to be used and the dimensions to be measured for 
each set of samples are located at the inspection 
bench. The inspector records all measurements on 
charts similar to Fig. 3. These data are sent to a 
quality control clerk for calculation of the  per- 
centage of material outside of limits on each di- 
mension measured. The inspection supervisor is 
informed and the decision is made to accept o1 
reject the material. This is an example of lot-by- 
lot acceptance of material as received from a 


vendor, The variable gaging allows use of a smaller 


sample to evaluate quality and gives a clear pic- 
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ture of the distribution of measurements of each 
dimension on the part measured. 

In-process control of product at the machine 
station is shown in Fig. 1. Inspection benches are 
located close to the machines making the parts. All 
the gages necessary to inspect the part are located 
on these benches together with the inspection in- 
structions and the charts on which the operator 
records results. The inspector makes a routine trip 
through the department at specified intervals and 
sample checks parts from each operation. When- 
ever results indicate that an adjustment is necessary, 
the process can be corrected before defective ma- 
terial is manufactured. If, however, any defective 
material has been made since the last check, the 
parts are sampled to determine if they must be 
screened for defectives. 

Consideration of the quality control procedures 
available is important when planning a gaging 
program for large-quantity production. It is ad- 
vantageous to make the gaging system adaptable 
to changes in’ tolerances and inspection procedure 
wherever possible. All functional dimensions, that 
is, those dimensions which affect customer satis- 
faction and are necessary to reduce rejection of 
completed units at assembly, should be checked. 
If a dimension is important enough to measure, 
the best possible gaging should be supplied to do 
it and a record should be made of the results. 

The initial cost for indicator gaging is higher 
than it would be for fixed gaging. However, in- 
dicator gages afford the opportunity to measure 
in terms of finite units. It is possible to learn and 
to know more about the product and the processes 
used to produce it. As a result, investigation, cor- 
rection and improvement of quality are facilitated. 
Inspection is faster, more economical and more 
reliable than that provided by fixed gages. These 
advantages far outweigh the cost differential where 
high production rates are involved. 

The aim of any gaging program is to provide the 
necessary inspection to maintain high quality at 
minimum cost. To do this, the performance of 
machines, processes and people must be evaluated 
in the most accurate manner available. Inspection 
gaging routines which allow this analysis play an 


important part in improving the product. 





Correction: In the article, “Improving Punch- 
ability of Silicon Steel” by C. S. Wukusick and R. 
S. Zeno in the December issue, an unfortunate error 
appeared in the footnote to TaBLe 3. It should have 
read, “Clearance with-grain 0.0015 inch, cross- 
grain 0.0020 inch. For Test 15, clearance 
0.0021 inch for each side.” Also, in TABLE 1, Ster- 
ling pickled should have read Mill pickled. We are 
sorry for the errors and hope this correction notice 


will be seen by those interested in the article.—eEp. 
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Fig. 1. Automatically injection molded ny- 
lon spools are ejected from the mold after 
being selfdegated from the runners. 


Automatic 
Injection 
Molding 


By Judson H. Downing 
Plastics Specialist 

Meter Dept. 

General Electric Co. 
Somersworth, N. H. 


Complex nylon parts are being pro- 
duced automatically in several plants. 
This type of tooling greatly increases 
productivity and, if properly designed 
and maintained, results in improved 
product quality and reduced costs. 


R.. ENT ENGINEERING ADVANCES in mold design 


and injection molding equipment, as well as better 
auxiliary equipment and improved materials, have 
made it feasible to mold complicated nylon parts 
automatically. Close tolerances can be held well 
within limits normally obtained only with clos 
supervision and control of production. 

An example of a complex part which is being 
molded automatically. is a nylon potential spool 
which has undercut side surfaces in addition to ir 
regularly shaped top and bottom surfaces with core 


holes in three planes. Such parts, used in watt 
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hour meters, have brought about considerable cost 
reduction and quality improvement. A four-cavity, 
double-side action, cam-actuated split-cavity mold is 
used, Fig. 1. The mold is tunnel-gated to self de 


gate the parts and runners during ejection, 


Planning: The most important factor in the suc 
cess of automatic molding is careful planning. It 
should be kept in mind that not all parts lend 
themselves to automatic molding. If a part is suit 
able for automatic molding, the equipment, tools 
and methods should be studied. Once it has been 
determined that investment costs can be justified 
the plastics planner should analyze the part in d 
tail before the design is “frozen.” Whenever pos 
sible, a mode! should be built, so that careful con 
sideration of the product can be given. Time-con- 
suming errors in mold making and production can 
he avoided by following this procedure. Also, valu 
able suggestions for improved functional design and 
ease in molding are often revealed. 

Mold design and product design are closely linked 


together During the planning period product 
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draftsmen, product engineers, plastics planners, tool 
builders and molders should work together. Such 
cooperation enables the product to be practical from 
economical and functional standpoints. 


Equipment: Once the product design is deter- 
mined, the next step is selection of equipment and 
tools. The injection press, Fig. 2, should have ade- 
quate plasticizing capacity, the proper range and 
distribution of heat within the cylinder and three 
proportioning type controllers to maintain cylinder 
temperatures accurately, The injection press should 


also have: 


|. Low pressure closing for mold protection 
High injection pressures (20,000 psi) 


) 
4. Fast rate of injection 
+ 


limers for controlling cycle elements such as “plung 
er forward,” “booster on,” “dies close,” “dies open” 
Reverse taper design nozzle with pyrometer contro] 
Adequate clamping pressures 
Automatic heater shutoff when press stops on auto 
matic cycle 
Warning horn to signal that the press has stopped 
while set on automatic cycle 

%. Adjustable feed control. 


Some of the auxiliary equipment necessary is a 
drying oven, a hopper dryer, a hopper loader, a 
mold temperature controller, a grinder and a mold 
loading hoist. The purpose of the drying oven and 
hopper dryer is to keep the moisture content of the 
granular material to a minimum before molding. 
It has been found that excess moisture will result 
in interruptions in automatic operations, caused by 
drooling at the nozzle. Also, it may cause splay 
marks on the surface of moldings, excessive flash, 
reduced toughness, porosity and poor control of 
dimensions. The molding powder is placed in trays 
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Fig. 2. Automatic molding 
machine and support 
equipment for molding 
plastics potential spools. 
Auxiliaries include: drying 
oven, hopper dryer, hop- 
per loader, mold temper- 
ature controller, grinder 
and mold loading hoist. 


to a depth of approximately one inch, and dried to 
a minimum moisture content of 0.25 percent in a 
circulating oven at a temperature of approximately 
185 F. Equipment is available for readily checking 
moisture content. 

The hopper loader helps to keep atmospheric 
moisture from the material, as well as providing a 
fast and easy way of loading the hopper without 
a high loading platform. The mold temperature 
controller is essential in order to hold even dis- 
tribution of heat in the molds. Usually mold tem- 
perature should be kept around 100 F to 145 F for 
normal operation. Lower temperatures are used 
when extreme toughness in thin sections is desired. 
High mold temperature will not usually help appre- 
ciably and may impair the toughness of the molded 
part. The grinder is used to cut up the runners 
and sprues to granular form for re-use. It is good 
practice to use uniform proportions of virgin mate- 
rial to reground material. It is necessary to dry 
reground material in the same manner as virgin 
material. Generally, longer drying periods are re- 
quired for reground material, because the material 
is usually exposed to atmosphere moisture for long 
periods as it is being accumulated. Blending the 
material uniformly is important in an automatic 
operation because uniform plasticizing is necessary. 


Molds: Not every application will merit the usu- 
al 15 to 25 percent higher mold costs for an auto- 
matic operation. Production must be high enough 
so that the tooling cost per unit will be low. Gen- 
erally there are many approaches to mold design 
for fully automatic injecting molding. The design 
is determined to a great extent by the molding 
equipment and the material to be molded. 
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Sub-gating of molds for automatic degating or 
stripping of the parts from the runner system dur- 
ing ejection functions satisfactorily and results in 
considerable labor savings. Sub-gating helps to 
eliminate finishing operations, such as separating 
parts and runners, hand trimming and finishing 
rough surfaces. Usually sub-gated molds cost 5 to 
10 percent more to build than similar molds with 
conventional gating. 

Dimensional accuracy of molded parts depends 
to a great extent on the accuracy of the mold cavity. 
Mold cavities for parts which do not require close 
tolerances can usually be designed by using accu- 
mulated data from past experience or by using 
standard shrinkage allowances. When close toler- 
ances are required, a single-cavity trial mold should 
be built and installed in the mold base which is to 
be used for production. The shrinkage data ob- 
tained will usually make it possible to satisfactorily 
adjust the dimensions for the production mold cav- 
ities. No matter how carefully all factors have been 
weighed experience has proved that single-cavity 
trial molds merit being built where close tolerances 
are needed. When parts are to be moisture condi- 
tioned or stress relieved the product dimensional 


changes that take place during these processes must 


also be compensated for in the cavity dimensions. 

Automatic molds should be made of the best 
mold steels and should be hardened and polished. 
Chrome plating of mold surfaces is not usually nec- 
essary, although it may be desirable for mainte- 
nance of finish or when good release is necessary, 
as on long cores that have little draft. 

Both the design and the construction of auto- 
matic molds require a high degree of skill and ex- 
perience. Success or failure of an automatic oper- 
ation will be determined by the workmanship that 
goes into the mold. 

It should be pointed out that automatic molding 
may not be the best choice for all applications. 
Some of its advantages are lower labor costs, sav- 
ings in material, increased productivity and im- 
proved quality. Better inventory control and lower 
mold maintenance costs are added advantages. Dis- 
advantages are higher initial mold costs (usually 
about 20 percent), the longer period required for 
mold development and construction and the need 
for highly skilled mold builders and maintenance 
personnel. Lack of operator inspection of each part 
as it is ejected from the machine can also be a dis- 
advantage. However, automatic molding has result- 
ed in impressive savings in many plants. 





Punched Cards Guide 


A, ELECTRONICALLY CONTROLLED rolling mill is 


working aluminum billets into slabs at Aluminum Co. 
of America. Following instructions on IBM punched 
cards, the automatic system establishes mill speed 
and roll opening for a 160-inch reversing mill at the 
Davenport works. The breakdown mill rolls 16-inch 
thick billets into slabs 3 to 4 inches thick. As a 
result of using the accurate, transistorized units, 
rolling operations have been simplified, and efficien- 
cy and production increased. 

With the Prodac, Westinghouse Electric Corp.’s 
card-programmed system, automatically controls 
screw-down operation to establish distance between 
rolls as well as the smaller settings required for each 
pass. A single punched card containing mill speed 
and roll setting for each pass in the rolling scheduled 
is placed in a card reading unit. With press of the 
start button, the reader translates the information 
into electrical impulses that order the screw-down 
to position rolls for the initial pass. Simultaneously, 
the reader sets mill speed and indicates mill di- 
rection and pass number to the operator who com- 
pletes the pass manually. The procedure is repeated 
until the signal flashes that the final pass has been 
completed. Then the next billet can be positioned. 
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Automated Rolling Mill 
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Tube Ends Formed Automatically 


~_ 
MACHINE flares tube ends automatically. 
Chute at the rear of the machine feeds 
the loading station of the fixture. 














TYPICAL TUBE END formed in the machine. 


nena of flares on tubing ends has been facil- 

itated with the development of an automatic ma- 
chine by The Vaill Engineering Co. Tubes are 
chute fed into a rotating drum fixture. They are held 
in position during forming by air-hydraulic clamps 
and are gravity-dropped from the fixture. 

Positive index of the drum fixture is obtained 
from the mechanically operated Geneva unit. An- 
other design feature includes the use of a standard 
machine frame for the punch drive. By changin; 
locating blocks and clamps in the fixture and 
punches in the head, the machine can flare tubes 
ranging in size from 1% to 34 inch at the rate of 
3600 pieces per hour. 
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LOADING STATION of the drum fixture with one tube in 
first position. Tubes have been removed from the chute 
to show clamp construction 
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a of tool loading in critical areas on a 
tape control system usually requires the remak- 
ing of the machine control tape. To eliminate the 
necessity of this tape rework, a manual control is 
built into the numerical control system produced 
by the Industrial Controls Section of Bendix Avia- 
tion Corp. This permits an override of the pro- 
grammed feed rate. 
Feed rate override may be exercised at any time 
during the machining cycle without affecting the ac- 
curacy of the finished part. As shown in the illustra- 
tion, the operator can reduce the feed rate from the 
programmed rate, or 100 percent, down to as little 


as 20 percent of the feed on the tape. 


oe with the problem of making 


many *4-inch fillet welds, a fabricat- 
ing shop decided to use a semiautomatic 
submerged-arc welding unit manufac- 
tured by The Lincoln Electric Co. When 
it was discovered that the welding cone 
was too long for the confined working 
area, a worker promptly cut off the top 
of the cone. It worked well and the fab- 
ricator gained the speed and the quality 
of submerged-are welding. 

The part being welded is an iron ladle 
for an open-hearth furnace. The vertical 
plate shown on the left is two inches 
thick and the vertical section on the 
riht is a 12-inch thick slab. Horizontal 
ribs are 1% inches thick and are beveled 
on both sides. Total length of weld 
around the ribs is three feet. with six 
passes needed to fill the beveled joint 
and form the fillet. 
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DESIGNED FOR PRODUCTION — 





Low-Cost Magnetic Tape Control System 


Alen of tape-controlled machine tools to 
industrial problems has been limited by the 
large initial investment required. An economical 
system for the automatic control of these tools has 
been developed by Micro-Path, Inc., a subsidiary of 
Topp Industries, Inc. It uses magnetic tape to store 
a prerecorded program of directions to the machine 
which will produce the part. 

The system is dual-purpose since the machine on 
which the unit is installed can also be used as the 
programmer. For continuous path programming a 
stylus and special head are used in place of the 
usual cutter. Positional control is supplied for each 
controlled axis of the machine to permit the operator 
to direct slide movement and to set feed rate. 

Programming can be made directly from draw- 


TYPICAL SPECIAL MACHINE developed with the Micro-Path 
components, This bank of eight vertical drilling heads, 
using the numerical positioning control, produces check 
cancelling dies in a fraction of the time formerly re- 


quired by manual operations 


ings or rough sketches. The stylus either follows the 
lines directly for recording position or is located 
by a positioning dial. When the latter system is 
used, hole locations, routing designs, circle centers 
and radii are given in numerical form to the nearest 
0.0001 inch. Since the stylus follows the part con- 
tour, cutter offset is programmed directly on the 
tape so no other compensation for this factor need 
be made. 

Medium for the recorded information is an 11- 
channel, three-quarter inch wide magnetic tape. 
Eight channels store motion information in each 
direction for each axis; one channel controls inter- 
nal auxiliary functions; one channel controls ex- 
ternal auxiliary; and one channel contains execute 
commands for the auxiliary functions. 
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PULSE SERVO POWER UNIT of the reproduction 
system converts electrical impulses into ro- 
tary motion. Motion is synchronized with 
commands since the system has a capability 
of handling 6000 discrete steps per second. 


CONTOUR TABLE and console (below) de 
signed for continuous path milling, con 
trolled from magnetic tape. The unit is 
self-contained and is used either on a 
vertical spindle machine or as the basis 
for a special unit 


STYLUS PROGRAMMER (inset) for converting contours of 
a part or model into pulses for magnetic tape record- 
ing. As the table is moved, the stylus contacts the 
workpiece and the location of table is simultaneously 
recorded on the proper magnetic tape channels. 











Integrator Design Reduces Friction 


N‘ design of a ball-disk linear integrator ex- 
+ ‘ tends its life and improves its accuracy. The 
new ball carriage, designed by Librascope, Inc., re- 
duces friction losses to less than 0.3 inch-ounce. Ac- 
curacy is literally adjusted-in, removing dependence 
upon production machining techniques to compen- 
sate for minor variations, 

lhe new integrator is useful for a wide variety of 
mathematical functions such as rate determination 
and differential analysis. Its basic function is the 
integration of a variable with a constant, such as 
time, to provide a proportionately integrated me- 


chanical output, which may then be translated into 








analog or digital signals for subsequent use. 

There are three moving elements in the integrato1 
as shown in the cutaway. During operation, a rotat- 
ing tungsten carbide disk is driven at a constant 
speed to provide the factor of time. A pair ol preci- 
sion steel balls, supported in the special microbear- 
ing carriage, is driven by the rotating disk. These 
balls enter the factor to be integrated by their vari 
able position along the radius of the disk. A rotating 
cylinder is driven by the balls to provide integrated 
output. The balls are held in firm contact with the 
disk and cylinder by a spring. Precision of the en 


tire device permits a 0.10 percent reproducibility. 
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fabricating 


By Richard E. Paret 


Stainless Steel Specialist 
American Iron and Steel Institute 
New York, N. Y 


Forming stainless steels requires special 
techniques to compensate for high 
strength and resistance to flow. The 
author sets forth guides for product and 
tool design for efficient forming proc- 
esses on each class of stainless steel. This 
article is the second in a series covering 
all fabrication methods, 


HEN FORMING STAINLESS STEEL, the various 
types must be handled in accordance with proved 
methods to cope with individual mechanical and 
physical properties. Chromium-nickel steels, for ex- 
ample have excellent ductility but work-harden 
rapidly. Straight-chromium steels are generally 
suitable for forming, but have somewhat less ductili 
ty at low temperatures. Procedures usually used with 
mild steel for blank preparation, die design and 
clearances must be modified for best results. 

When planning or laying out a job, it is important 
to remember that, as with all mill-rolled steels, 
stainless steel sheet and strip stock have a prime and 
reverse side. The prime side can be more easily 


finished and polished after fabrication. With coil 
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— Photo courtesy ACF Industries 
Fig. 1. First draw on this Type 302 stainless steel 
industrial mixing bowl reduces 31'% inch diameter 


blank to 20 inches. The second draw completes the 
bowl to finished dimensions of 14% inches in di- 
ameter and 15 inches deep. Both draws are made on 
a 1000-ton hydraulic press. 


stock, the prime side is always on the outside of the 
coil, while reverse side of sheet stock always bears 


the inspection stamp. 


Drawing: The combination of high tensile 
strength, low yield strength and good ductility of 
the austenitic grades provides good deep-drawing 
qualities. Exceptions are Types 201 and 301, which 
have extremely high work-hardening rates; Types 
303 and 303Se have sulfur and selenium additions 
that lower formability and Types 308, 309, 310 and 
314 are slightly more difficult to draw because of 


higher alloy content. Type 305 has the lowest work- 
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pped punches reduce blanking force. With 
the arrangement shown, blanking force is reduced by 
50 percent. Steps are about one-half stock thickness. 


—Photo courtesy J. D. Ferry Co., Inc. 
Fig. 4. Cutting 22 gage Type 430 stainless steel sheet 
on a shear. Layers of cardboard are used to protect 
finish. Blades must be kept sharp with good lip 


clearance and close adjustment. 


Fig. 3. Angular shear on punch or die reduces blank- 
ing force since only a part of the tool is cutting at 
one time. Relief may be ground on either member. 


hardening rate of the austenitic steels and is excellent 
for deep drawing. 

Frequently, draws of 50 to 55 percent are suc- 
cessfully attained with suitable types of austenitic 
steel. Generally, however, reductions of approxi- 
mately 40 percent are made in initial draws, with 
20 to 25 per cent reductions for subsequent draws, 
Fig. 1. These amounts are influenced by the design 
of the die, blank sizes, and the gage and type of 
material. The lower ductility and hardness of fer- 
ritic and martensitic steels restrict first draw reduc- 
tions to approximately 20 to 25 percent of blank 
size. Ferritic steels become more ductile and more 
easily formed if heated to about 200-300 F. Im- 
mersing blanks in boiling water is a simple method 
for reaching this temperature. 

The high strength of stainless steel and work- 
hardening tendencies of the austenitic grades present 
special problems. Presses require approximately 
twice the power used for mild steels, and reduced 
speeds—about 30 fpm-—must be employed. An- 
nealing may be necessary after severe drawing op- 
erations to relieve stresses and prevent cracking. 


Blank Sizes: Experimentation is necessary to 
determine best blank size. Light draws with rounded 


tools slightly decrease surface areas, while heavy 


draws with sharp tools increase or stretch surface 
areas. Trimming allowance should range from 14 to 
\4 inch to allow for inaccuracies and uneven hold- 
down pressures. Larger trimming allowances also 
help to decrease wrinkling as the part is drawn 
into the die. When part design does not include 
flanges wide enough to serve for holding, extra 
material must be allowed and trimmed later. 


Burrs on austenitic stainless steel blanks are usual- 


Fig. 5. Circular shearing operation on Type 304 
stainless steel plate to be used in the manufacture of 
refining vessels. Higher power is required for shear- 
ing operations on stainless than for carbon steel. 
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ly work-hardened and must be removed. They can 
cause serious damage to dies, reduce hold-down 
pressures and cause slippage and wrinkling. Large 
burrs are preferably removed by high-speed grind- 
ing which promotes some annealing of the edges. 
Occasionally, small burrs can be leveled by running 
blanks through a rolling mill. 


Die Design: Solid dies, of high-carbon, high- 
chromium tool steel provide excellent hardness and 
wear resistance. They should be highly polished 
and honed to prevent metal pickup. Stoning dies 
in the direction of metal flow will help to reduce 
seizing tendencies. Clearances between punch and 
die should range up to twice those used for mild 
steel, depending upon the material. Where possible, 
die radius should be not less than approximately five 
times metal thickness. A die radius of ten or more 
times the thickness of the stock, however, may cause 
wrinkling. Increasing holding pressure with spring- 
loaded hold-down pads will help to prevent wrin- 
kling, but will lower maximum reduction. 

Draw rings are generally made of hard, cast 
bronze and should be polished and buffed. Ejection 
of the part from the draw ring is preferable, and can 
be done by the last action of a triple-action press, 
or by any conventional spring pad ejection or 
stripping method. 


Lubrication and Cleaning: Lubricants with 
either an oil or animal fat base, highly sulfurized. 
should be applied liberally before placing a blank 
in a drawing die. Water soluable oils are effective 
with shallow draws. Brushing, spraying, or roll- 
ing methods can be used to coat the blanks. All 
traces of organic matter must be removed from 
parts before annealing to prevent surface carburiza- 
tion and lowered corrosion resistance. Oil base 
lubricants can be removed with kerosene, followed 
by an alkaline cleaner. 


Blanking and Punching: The depth of punch 
penetration to produce ultimate fracture and separa- 
tion of blanks from stainless steel strip must be 
carefully adjusted. Straight chromium steels break, 
or snap off, in much the same manner as ordinary 
steels. For chromium-nickel steels, however, punches 
must penetrate almost entirely through the stock 
before fracture occurs. 

Working faces of punches and dies must always 
be kept sharp to prevent cambers and excessive bur- 
ring. With trimming operations, dull cutting tools 
may turn over the edge instead of cutting through 
the metal. Close clearances must be maintained 
between the punch and die to prevent metal from 
being drawn into the die. Generally, a clearance of 
one-tenth the thickness of the metal is recommended. 

Power requirements, which depend upon shear 
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strength of the workpiece material. are approxi- 
mately 40 percent more for austenitic grades than 
for mild steel. Blanking pressure, however, can be 
considerably reduced by using stepped punches or 
perforators, Fig. 2. The dimensional difference be- 
tween successively stepped punch working faces 
should be approximately one-half the thickness of 
the stock. This practice lowers the total instantane- 
ous blanking pressure, or power required, to that 
needed for one punch. The diameter of perforators 


—Photo courtesy The Blaw-Knox Co. 
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Fig. 6. Bending Type 302 stainless steel on a 10-foot 
press brake. Sheets are formed into chamber covers 
for large spray dryers used in milk dehydration, 


should usually be equal to at least twice the diameier 
of the stock to prevent breakage. 

Blanking pressures can also be greatly reduced 
when blanking and piercing stainless steel by ap- 
plying shear to the cutting edges of the punch or 
die. This is done by grinding angular or radial 
relief on the working face of either member, Fig. 3. 
This method permits tools to cut into the work 
gradually instead of taking the full load at one time. 
When a flat blank must be produced, shear is ground 
on the die opening and the cutting face of the 
punch left flat. Any distortion produced will occur 
in the stock or scrap material. Shear on a punch or 
perforator destroys the blank or slug produced. 
When punched sections are to be discarded, shear 
should be applied on the punch. 

Equipment for brake shearing stainless steel 
generally requires from 30 to 50 percent more 
capacity than is needed for plain carbon steel, Fig. 4. 
Blades must be kept sharp and maintained with very 
close adjustment, especially with thin stock, to 
produce a clean cut. As with trimming dies, cutting 
narrow margins with a dull shear blade will cause 
the metal to be turned over instead of severed from 
the stock. Blades should be made from high-speed 


steel and provided with as much lip clearance as can 
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be maintained without chipping. The same general 
recommendations for straight line shearing also ap- 


ply to circle shearing operations, Fig. 5. 


Brake Forming: Greater power and heavier 
tools are also needed in brake forming stainless steel 
than are used for mild steel, Fig. 6. Generally, form- 
ing pressures which are suitable for carbon steel 
four gages heavier should be used for any gage of 
stainless steel. 

To control excessive springback, the work can be 
bent to an angle greater than that desired. The 
punch angle can also be made one to two degrees 
less than the die angle, and a slight radius ground in 
the Vee of the die. The punch will then force a 
small amount of metal into the clearance space in 
the die block, and provide a permanent set. 

For bending austenitic steels, which are com- 


paratively ductile, a minimum punch radius of 


—Photo courtesy ACF Industries 
Fig. 7. Spinning a 30-quart industrial mixing bowl 
from Type 302 stainless steel. Part was previously 
drawn from 16-gage sheet stock. 


~— ~~ 
Photo courtesy Portland Copper ® Tank Works, Inc 
ing a tank header from Type 304L 
stainless steel. The spinning tool is made of hardened 
steel and the workpiece is mounted on a steel form. 


one-half of the metal thickness is generally recom- 
mended. A radius of approximately six times the 
metal thickness, however, may be needed for hard 
tempers of the austenitic and ferritic grades. 


Tube Bending: Tube bending operations are 
most influenced by the outside diameter of the tube, 


wall thickness, and bend radius required. Where 


bending conditions are such that no mandrel is re- 
quired, it is still generally advisable to support the 
inside surfaces of the tube to prevent collapsing. 
For limited production this can be done by using a 
filler such as sand, rosin, a spring, or a low melting 
alloy (Wood’s metal). Bends on large thin tubes to 
a relatively small bend radius are the most difficult. 
Large-diameter tubing tends to thin and flatten 
in sharp bends because of the greater differential 
in stretch between the inside and outside metal 
while thin-wall tubing tends to wrinkle. 

Difficulties arising from a thin wall, a large 
diameter, or a sharp bend radius are compensated 
for in tooling, primarily by supporting the tube wall. 
For a simple bend a plug mandrel that supports 
the tube up to the point of bending is sufficient. 
More difficult bends require that the tube be sup- 
ported into the bend itself, necessitating the use of 


a one-ball or two-ball mandrel. 


Spinning: Heavy equipment and high power are 
also required for spinning stainless steels, Fig. 7. 
Spindle speeds should be approximately 50 per- 
cent of those used for ordinary steels. These modi- 
fications are necessary because of the greater 
strength and resistance to flow of stainless steel. 
For deep spinning operations, one or more anneals 
may be necessary. Excessive spinning before an- 
nealing will produce stresses which may crack or 
split the work. Type 305 work-hardens less rapidly 
than Types 302 or 304, and imposes less resistance 
to flow. This material was especially developed for 
spinning, and in some cases may be spun without 
annealing. It is widely used for coffee urn tops, re- 
flectors, and similar products. Type 430 and, to a 
lesser extent, Type 410, also provide exceptionally 
good spinning qualities. 

Bar or roller type tools used for spinning opera- 
tions should be of hardened alloy steel or hardened 
nickel-chromium cast iron for best results, Fig. 8. 
Tools must also be highly polished and provided 
with a generous bearing surface. Bar soap is 
generally recognized as the best lubricant and is 
frequently mixed with cup grease or heavy polishing 
tallow to promote spreading. Since spinning destroys 
any surface finish, a No. 1 finish, which also helps 
to retain the lubricant, should be used. 

Other aspects of stainless steel fabrication will be 
discussed in future articles. These include joining, 
heat treatment and finishing. 
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Fig. 1. Indexing mechanism of the lower die section 
for corrugating titanium sheet. The protective in- 


sulation panel has been removed to expose the index- 
ing rod and air-actuated locking pawl. 


with adjustable-section dies 


By Ed Selmer 


Tooling Supervisor 
Boeing Airplane Co. 
Seattle, Wash. 


Faced with the problem of cor- 
rugating titanium sheeting, engi- 
neers developed a die with adjust- 
able sections to form and coin the 
part. Developments in the design 
and use of the dies are outlined by 
the author. 
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D, VELOPMENT OF TECHNIQUES for hot-forming 
corrugations presents one of the more interesting 
manufacturing problems in the use of titanium al 
loys. The material must be formed at about 1200 
KF. which complicates die design. Forming at ele 


vated temperatures presents three main problems: 


A source of controllable confined heat is necessary 
A cooling system must be used to protect equipment 
A die material which will withstand both heat and 


wear is needed 


A variety of hot-forming dies, Fig. 1, have been 
designed to produce aircraft parts, A particularly 
difficult tool to develop was the die for forming 
corrugations in 0.039-inch sheet, Fig. 3. Design re 
quirements called for the use of corrugated sheet 


for interior structure and for sandwich type skin 





panels. The close forming tolerances plus the tol- 
erances of the sheet material created a difficult 
development problem. 

Since the sheets are too wide to draw in one 
operation, a procedure was needed to allow each 
corrugation to be formed separately. This forming 
operation was followed by a coining operation. 
Coining serves a two-fold function: it prevents the 
corrugations from becoming distorted during sub- 
sequent forming, and provides a method of stress 
relief. 

A multipurpose die that would be capable of pro- 
ducing a multiple number of corrugations and in- 


FORM PUNC 


line and offset parallel flanges in sheets of various 
lengths was desired. To fulfill these conditions, an 
indexing system was designed to move the lower 
die, one corrugation at a time, across the forming 
punch and into the coining area, as shown in Fig. 2. 
Notched draw rods actuated by air cylinders and 
located by air-actuated pawls provide an accurate 
indexing system, Fig. 1. The lower die is guided 
by five rails with pads between them to provide the 
required bearing surface. 

To protect the indexing system, the guide rails 
and the bearing pads from heat radiated by the 
upper die, shielding is necessary. It should also 


Punch 
movement 





STARTING POSITION 


COINING PUNCH 





Die movement 
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Fig. 2. Method of forming large sheets of titanium using the 
movable die. Form punch produces one corrugation per index 
and coining punch sizes the finished part. 
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protect the operator as well as minimize heat loss. 
Therefore, panels made of insulation encased in 
stainless steel are attached to both the front and 
rear of the die as shown in Fig. 4. 

A die material was needed which was nongalling 
and which had low oxidation and deformation char- 
acteristics at elevated temperatures. Since the die 
was required for limited production use only, class 
H-13 tool steel was selected. The die was heat- 
treated to Re 38 by drawing at 1250 F, and was 
finished by crush-roll grinding. 

Expansion slots or grooves are provided to allow 
for expansion and contraction of heating elements 
and water cooling tubes during the heating cycle. 
To prevent seizing of screws in the heated die, 
threaded inserts and stainless steel screws are used. 
This construction permits easy dismantling of the 
die to replace burned out heating elements. 

Die temperature is controlled by three chromel- 
alumel thermocouples located adjacent to the form- 
ing surface with leads running in milled grooves 


on the cold side of the die. To prevent open ther- 


mocouple readings, the stainless steel sheathing has 


Fig. 4. Longitudinal 
view of the lower form- 
ing die. The forming 
punch is located at the 
upper center section 
and the coining area at 
the upper right. Con- 
nections to the heating 
elements are located in 
the junction box in the 
foreground. 
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Fig. 3. Corrugated sheet of ti- 
tanium prior to trimming, scale 
removal and cleaning. Large size 
of the sheet prevented forming 
all corrugations at one time. 


been lanced, the wires twisted together and the cas- 
ing welded shut. With the contact end held in place 
by a setscrew, the thermocouple functions perfectly. 
Resistance-wire elements which provide the heat, are 
rated at 5800 w each. A total of 280 kw is needed 
for die heating. 

A special Boeing-developed ceramic lubricant is 
used to prevent galling. This ceramic material, a 
soda-boro-aluminate type glass, produces good re- 
sults but some ceramic build-up can be noted on 
the dies. When build-up becomes objectionable, it 
can be removed by forming an uncoated part. 

Development of the elevated temperature dies and 
the technique for using them solved the problem of 
forming corrugated skins of titanium alloy. Con- 
siderable care is necessary in meeting the close tol- 
erances required by the design engineer. Operating 
at 1200 F with forming pressures up to 1150 tons, 
there is a tendency for the peaks of the corruga- 
tions to flatten out. Ceramic build-up on the die 
must be controlled. With these exceptions, the 
forming of titanium is no more difficult than the 
forming of aluminum. 





WELDED POSITIONER is used to tilt the 27-ton frame of a scrap 
press at Baker-Perkins, Inc. This enables V-shaped angles of 
the unit to be placed under head of a Giddings & Lewis horizon- 
tal boring mill. The angles can then be machined on a hori- 
zontal plane. Machining time is 20 to 24 hours. 
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NUCLEAR FUEL PELLETS are formed from 
powder at the Westinghouse Plant at Blairs- 
ville, Pa. Uranium oxide powder and or- 
ganic binders are blended in mixer, dried 
and fed into an automatic press. The press EACH CERAMIC FUEL PELLET must pass a number of 


forms the material into cylinders. After quality control tests. Pellets are measured for length 


sintering, the pellets are transferred to and diameter on this testing table shown here. 
grinders to produce final dimensions. Tolerances are less than one-thousandth of an inch. 


[see 
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CONTROL system brack- 
et for a bomber is 
tested under random 
vibrations which match 
the range of jet engine 
sound. This electro- 
magnetic vibrator for 
testing various aircraft 
parts and components 
is capable of exerting 
forces up to 7500 
pounds in simulation 
of actual flight condi- 
tions. Equipment was 
designed and built by 
Boeing Airplane Co. 





ARC WELDING of the 360 inter- 
sections in this 26 x 71-foot 
steel floor grid for the Greater 


New Orleans cantilever bridge 


required the development of 
special fixtures with as many 
as 70 hold-down clamps and 
compensating devices to mini- 
mize the heat effect of welding. 
Blaw-Knox Co. developed equip- 
ment, fixtures and welding pro- 
cedures for assembling 700 of 
the panels, each weighing over 
4000 pounds. Two are placed 
end-to-end and welded to the 
bridge floor framing to form 
one section of the 52-foot five- 
lane roadway. Welds on the 
underside covering strips are 
intermittent fillets. Welding is 
done with Lincoln Jetweld 1 


(AWS E-6024) rod. 
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Fig. 1. Dimensional check fixture for final heat ex- 
changer assembly represents one of many manufac- 
turing controls necessary to meet specifications of 
light weight and minimum size. 


By W. R. Alley 


Group Engineer 

Janitrol Aircraft Div. 
Surface Combustion Corp. 
Columbus, Ohio 


Reliability is a prime consideration 
in aircraft and missile components; 
however, the manufacturer must 
recognize and provide for another 
This 


article, a case study, illustrates how 


important factor—weight. 


carefully manufacturing processes 


must be controlled to obtain the 
optimum of each. 


February 1959 


- ADDITION TO maintaining high reliability, the 
manufacturer of components for the aircraft indus- 
try must carefully control the critical elements of 
product weight and size. He must strike a balance 
to avoid weight penalties from over design, and lack 
of reliability from inadequate safety margins. Con- 
sideration of these factors, of course, begins in 
product design, but also must be carried throughout 
the manufacturing process. 

Manufacture of heat exchangers, Fig. 1, exem- 
plifies how close process control is necessary to 
maintain quality while holding weight to a mini- 
mum, A typical exchanger used in an aircraft air 
conditioning system weighs only 18 pounds. A 
standard commercial-industrial unit with the same 
heat-exchange capacity weighs 130 pounds. 


Construction: The exchangers are of a platular 


design which affords certain basic advantages. The 


raw material for the heat transfer surface is in its 
cheapest form—flat sheets; providing a cost savings 
of 25 to 35 percent over using thin-wall, drawn 
stainless steel tubing with equivalent heat transfer 
area. Platular construction allows the core to be 
made in sections or modules, Fig. 2, so that scrap 
losses are lower in case of part rejection during 
manufacture. In addition, a change in requirements 
necessitating changes in tube length, pitch, diameter 
and tube number results in a minimum tooling ex- 
penditure. 

The raw material for the plates is type 347 stain- 
less steel in sizes ranging from 0.003 to 0.005 inch 
thick in coiled strip. Thickness tolerances are 
0.0005 inch. The stock is corrugated and brazed 
together to form the passages for fluid flow. Cor- 
rugating is performed on a hydraulic press, Fig. 3, 
in a two-stage die, Fig. 4, with an indexing hold- 


down stage and a forming stage. This allows the 
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Fig. 2. (right) Platular 
design affords versatil- 
ity in construction. 
Cores can be made in 
modules providing nu- 
merous variations of 
final size and shape. 
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Fig. 3. (helow) Stock 


\\ 
\ 


for plates is corrugated 
on a press to form ex- 
changer tubes. Coil 
stock is formed with a 
minimum of metal 
stretching by making 
only one convolution 
per press cycle. 


forming to be a metal-gathering process rather than 
a stretching process. The operation of the die and 
stock feed mechanism is set up as a part of the 
automatic sequencing panel of the press and is con- 
trolled by a variable electric-hydraulic system. The 
program sequence allows two different metal trans- 
port distances and a variable number of corrugation 
cycles and cutoff. The die is compensated for metal 
spring back so that the resulting formed shape is 
‘4 g-inch diameter semicircles attached by a 0.040- 
inch flat land with a projecting land of 0.100 inch 
on each edge of the plate. 

The die is double acting with one spring-loaded 
segment and one fixed segment. On the first press 
stroke two corrugations are formed with the metal 
flowing into the cavity both from the stock free end 
and the reel end. On all subsequent cycles the index 
moves the material to approximately the correct 
position. The spring-loaded segment accurately in- 
dexes from the last-formed corrugation and retains 


this corrugation while the fixed segment forms the 
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new corrugation bringing material from the reel 
end. The stock feed is a gravity-actuated cam 
friction feed which firmly grips the material during 
the indexing cycle but allows free movement during 
the forming cycle. This operation with properly 
balanced forces allows the material to be formed 
with less than 5 percent thinning even with bend 
radii from 0.005 to 0.007 inch. 

After the plates are sheared, they are restruck 
in a metal-metal die to bring them to final form + 
0.001 inch. If dimpling is required to raise internal 
heat transfer, the plates are transferred to a dim- 
pling die which can either be matched metal or a 
metal male and trapped rubber. The next opera- 
tion is the edge wrap in which the 0.100-inch edge is 
formed into a circular shape slightly smaller in di- 
ameter than the nominal tube diameter. This is a two 
stage die which first grips the part and then wipes 
the edge around. After the edge wrap, the parts are 


thoroughly vapor degreased and stored in plastic 
bags until ready for spot-welding. If the heat ex- 
changer design requires a more compact surface than 
allowed by the plain tube, an inner fin is used. 
This fin may be a flat sheet or it can be formed to 


give more surface or tube blockage. 


Assembly: The clean plate halves, and fins, if 
required, are assembled by snapping together the 
edge wraps. The assembled plate is placed in a 
specially designed holding and indexing fixture and 
the lands are spot-welded on approximately 1-inch 
centers with shaped electrodes, Fig. 5. The function 
of the spot welds is to jig the plate assemblies for 
final assembly and brazing. The spot-welded plate 
assemblies are placed in an assembly fixture which 
accurately locates them so that the headers can be 
installed. The headers are made of 0.025 to 0.62 
inch thick 347 stainless punched with a hole pattern 
which is with + 0.002 inch of true position. Header 
flanges are welded at the corners after forming. 
The headers are started on the tube ends and the 
fixture is placed in a horizontal press to firmly seat 
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them on the fixture. All the tube ends are then 
flared over simultaneously, using formed mandrels 
set in a drilled block. A horizontal press is used 
for this flaring. 

Since considerable welding is required on each 
unit, weld rod addition could radically affect 
weight; as much as 1 lb in a 10-lb unit. Weld 
bead height and width are controlled to maximum 
values and, where possible, joints are designed to 
require no rod addition. 


Brazing: After assembly, the modules are again 
cleaned by vapor degreasing. Immediately after 
cleaning braze alloy is applied. Nickel-boron-sili- 
con alloy with a 160-mesh or smaller grain size is 
used, The brazing powder is mixed with an acryloid 
binder and sufficient thinner to allow spraying with 
a commercial spray gun with a pressure cup. The 
alloy-binder mixture is sprayed on each header in 
carefully controlled amounts, depending on the size 
and configuration of the module, Fig. 6. Appli- 
cation of brazing alloy is maintained to a tolerance 
of + 0,005 pound per module. After spraying, the 
modules are placed in plastic containers to maintain 
cleanliness and brazed within 24 hours. 

Brazing is accomplished in an A-frame, belt type 
furnace with a dry hydrogen atmosphere. The 
brazing temperature is between 1900 and 2000 F 
with the atmosphere dew point controlled to a —65 
F or lower. 


Handling: Cleanliness is the key to success in 
the brazing operation. Each brazed module presents 
approximately 500 to 750 junctions to be successfully 
brazed. Approximately one-half of these junctions 
are inaccessible for cleaning after assembly for 
brazing. The hydrogen atmosphere of the brazing 


furnace and the flux in the brazing alloy can ade- 
quately reduce a moderate amount of oxides on 
the material surface, but any foreign material such 
as oil, grease—even a fingerprint—can impede the 
necessary capillary flow of the brazing alloy and 
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Movable 


segment Fig. 4. Schematic of 


corrugating die. Mov- 
able segment positions 
stock and fixed segment 
forms corrugation, Felt 


Female die wiper keeps stock clean. 


a pressure resistant structure will not result. 

In order to maintain required cleanliness, par- 
ticular attention is paid to handling and cleaning 
techniques. During, and at the completion of, all 
forming operations, the parts are cleaned in a vapor 
degreaser. If possible, the plate halves are assem- 
bled and spot-welded immediately after the final 
cleaning. If they must be stored, they are placed in 
clean polyethylene bags and sealed, After spot- 
welding, the plates are assembled into modules and 
again cleaned by vapor degreasing and stored 
polyethylene bags until alloy is to be sprayed. Al- 
loy is sprayed on the modules within 24 hours of 
the time they are to be brazed and the modules are 


Fig. 5. Plates are spot-welded together with shaped 
electrodes, This operation jigs the plates for brazing. 
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Fig. 6. Modules are carefully weighed after brazing. 
Application of brazing alloy is held within tolerance of 
+ 0.005 pounds per module. 


again stored in the polyethylene bags. If modules 
are not brazed within 24 hours, oxidation of the 
granular alloy prevents proper flow. Alloy must 
then be removed with a suitable thinner and fresh 
alloy applied. The close control of part and as- 
sembly cleanliness pays off by producing brazed 
assemblies with less than 0.01 percent unsatisfac- 
torily brazed junctions. 

The plates as formed are relatively immune to 


damage from normal handling so long as care is 


maintained to prevent their being rubbed across 
some abrasive surface. This is done by storing them 
on end in wire baskets. The principal source of 
damage is the presence of foreign particles or metal 
pickup in the forming dies or on the original strip 
stock. The corrugating die has a wiper attached 
to the stock feed to assure starting with clean ma- 
terials. All dies are inspected and cleaned at 
frequent intervals and the formed parts are in- 
spected during the forming operations for any 
evidence of deformation or scratching. 


Testing: After brazing, all modules are pressure 
tested to a pressure of 1.25 to 1.5 times the maxi- 
mum operating pressure to test for braze soundness 
and leakage. A piece from each braze lot is sec- 
tioned and examined for braze alloy flow and 
penetration. After testing the modules are assem- 
bled as required for the specific application and the 
necessary collectors, connections and brackets added 
to meet required customer envelope configuration. 

Finished plates can withstand internal pressures 
of 2300 psi. The pressure resistance of the module 
assemblies varies according to the header sheet 
stiffness and can approach the plate assembly pres- 
sure resistance. The tooling necessary for assembly 
configuration change is a dimple die, a header 
punch stock guide, header form die, and module 
assembly fixture, All are moderate in cost. 

Strict quality control is necessary to maintain the 
standards required for satisfactory parts. Frequent 
inspection for dimensional correctness and clean- 
liness of the parts is mandatory. This strict control 
is the only way a manufacturer can provide guar- 
anteed minimum weight for a given performance. 





Tapping with a Drill Press Setup Nets Advantages 


VM ANUFACTURERS can accumulate a number of ad- 
vantages for their operations by utilizing a drill press 
with a reversing motor for tapping. Ben Eldridge, 
metalworking products manager of Delta Power Tool 
Div., Rockwell Mfg. Co., has outlined several points 
for consideration. Primarily, the setup provides a 
specialized machine at considerable economy, with 
little or no loss in productivity. Drill presses used 
for direct tapping have attained production rates 
of 500 pieces per hour. 

To accomplish the conversion requires a reversing 
motor, a control station consisting of a drill-off-tap 
selector switch and an emergency stop button, a 
tripper arm attached either to the drill press depth 
stop or the quill itself to actuate limit switches at top 


and bottom of spindle travel, and a reversing mag- 
netic starter. Any three-phase motor may be wired 
for reversing. Pneumatic feed devices, often used in 
reversing-motor drill press setups, limit operator's 
work to loading and actuating each cycle. 

Direct tapping facilitates use of multiple head ac- 
cessories. The greater power requirements are eas- 
ily met with a reversing motor because there is no 
friction clutch and no lost power. Use of the adapted 
setup requires no special skill. Further, the tap pro- 
vides its own lead, and practically no thrust is trans- 
ferred from the machine to the tap. Thus, a sensitive 


tapping action is provided with no “shaving” of the 
threads. Because only a rotating force is applied to 


the tap, a maximum tap life may be expected. 
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for eccentric presses ~ 


By A. P. J. Soepnel ry. poate 
Tool Engineer HE TEST of any safety device is its record of ac- 
Metalworking Dept. 


Philips Industries ; ; nye : 
‘. pay eccentric presses, Fig. 1, at Philips Industries 
Eindhoven, The Netherlands to eccentt presses & é I 


has an outstanding record of performance over an 


cident-free operation. A safety mechanism applied 


extensive period of time. Construction eliminates 
some of the drawbacks of other systems which are 


in common use, 


Usual Methods: Press operator protection is 
Protective devices for eccentric presses often accomplished with two-hand devices where the 
have established an outstanding acci- operator must press two levers or pushbuttons SI- 
dent-free record at Philips Industries multaneously. An operator can, however, defeat the 
Frequent adjustments are not necessary, functioning of this type of system by holding one 
making maintenance easy. and unneces- switch or button with wire or string. In some cases 
= 79 . 
sary motions are not required, providing an operator may still get a hand under the press be- 
4 s 
hi j eer fore the ram reaches the lowest position. 
igh production. By es ; E 
The friction clutch, which in many respects is a 


versatile machine component. provides good protec- 


Fig. 1. Battery of small 
presses with Philips pro- 
tection devices. Press 
will not operate until 
guard is closed and foot 
pedal is pressed. 
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Cam follower 
" 


Crankshaft 


Finger stop 


/ \ 
Blocking disk Forked link 


Belicrank 


Finger stop 


actuating lever , ee 3 
| : Fig. 3. Guard in up position on a 
' 


small press. Finger will not release un- 
til guard is fully down. Side guard 
has been removed for visibility. 








Fig. 2. (left) Safety device for eccen- 
trie presses, Guard is shown in up po- 
sition. Blocking disk and finger stop 
keep the crankshaft from turning. 


Fig. 4. Guard nearly closed. Blocking disk and finger Fig. 5. Finger stop and blocking disk in blocking 
stop still prevent the crankshaft from turning. position. Guard is up and pedal is not depressed. 
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Fig. 6. (above) Blocking disk almost disengaged. 
Finger stop just beginning to move. 


Fig. 7. (upper right) Guard closed. Press just in 
gear. Ram beginning to descend. 


Fig. 8. (left) Guard closed. Pedal fully depressed. 
Pawl is released engaging rolling key. Ram beginning 
to descend. 


tion. With it, the ram can be stopped at any point 
in its descent when one of the switches is released. 
Relatively high cost has been a bar to its use for 
presses under 25 tons. 

The Philips system is a purely mechanical device 
and does not rely on electrical or pneumatic com- 
ponents which could cause failure. The reliability 
is not dependent on precise adjustment and the sys- 
tem is immune to unexpected fracture or malfunc- 


tioning of the press coupling elements. 


Operation: The safety mechanism is shown in 
Fig. 2. When the foot pedal is pushed down, the 
bell crank and finger-stop actuating lever are rotated. 
Between these two, there is a small amount of angu- 


lar free play. In normal operation, however, they 


are directly engaged and are subject to the same 
angular displacement. The bell crank closes the 
guard, Figs. 3 and 4, and rotates the blocking disk, 
Fig. 5, from behind the paw! on the crankshaft. The 
finger-stop actuating lever, connected to the finger 
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stop by means of a forked link and a claw coupling, 
moves the finger stop out of the blocking position, 
Fig. 6. The free stroke in the forked link is made 
large enough to allow the blocking disk and the 
finger stop to reach the extreme open position at the 
same time; hence the guard is almost closed, Fig. 7, 
when the finger stop starts to move. When the fin- 
ger stop and blocking disk have turned completely, 
Fig. 8, the pawl turns a rolling key, the crankshaft 
and flywheel are coupled, and the ram descends. 
The blocking disk is so designed that it cannot 
enter the opening between the cam and the pawl 
when the pawl is released. The blocking disk can 
move back into blocking position only after the cam 


has moved past it. This occurs just before the ram 
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Fig. 9. Guard turned up for maintenance of dies. No 
major adjustments are necessary, 


reaches the bottom of the stroke. The guard cannot 
open until then; hence, the operator cannot put his 
hand into the press until the downstroke is complete. 

The finger stop is turned back by a spring when 
the foot pedal is released. If pressure on the pedal 
is maintained, the cam releases the claw coupling 
disengaging the linkage between the finger stop and 
the foot pedal. The press, therefore, can complete 
only one stroke; the guard remains shut and cannot 
he opened until the stroke is completed. 


Finger stop actuating lever 


Belicrank 


The cam and pawi are in the same plane so that 
when the blocking disk or finger stop move into 
blocking position the pawl shifts the rolling key and 
the link between the crankshaft and flywheel is bro- 
ken. The mechanism is applicable also to claw or 
friction clutch machines and works equally well on 


inclined presses. 


Other Operations: The safety system may be 
arranged so the guard is not used when required for 
operations or when access to the dies is necessary. 
In this case, the guard is turned up, Figs. 9 and 10, 
and the bell crank keeps the blocking disk out of 
position. The coupling between the bell crank and 
finger-stop actuating lever allows a free rotation of 
about 20 degrees; hence, the actuating lever is 
rotated to a lesser degree but completely taking up 
free stroke of the forked link. When the pedal is 
pushed down, the finger stop is released allowing the 
press to cycle. 

For continuous strokes of the press the cam fol- 
lower is removed from the cam. The press will then 
repeat as long as the foot pedal is kept depressed. 


Results: This mechanism allows the operator to 
keep both hands free while running a press. No 
extraneous motions are required for operating but- 
tons or switches. On small presses, effort required 
for operation is small and not fatiguing. For larger 
presses an air cylinder may be attached to operate 
the pedal for convenience. Studies revealed this 
method may afford 10 to 30 percent higher produc- 
tion than two-hand switch systems. Presses to which 
this device has been applied have been operated for 
25 years for two shifts without accident. 


Fig. 10. Positions of guard 
and crank mechanism dur- 
ing normal operation and 
when guard is lifted for 
die maintenance or opera- 


tion without guard, 


/ 
/ Forked link 
wae! / 








/ 
Guard bracket 
Pedal link 


Guard 


NORMAL OPERATION OPERATION WITHOUT GUARD 
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SEMITUBULAR RIVETS 


— IS USED to fasten leather, rubber, paper, 
plastics, wood and most metals, Design and tooling 
for riveting are aided by knowledge of standard 
dimensions and tolerances. 

New standards for semitubular rivets cover body 
diameter and head dimensions for three head styles: 
oval head, truss head, and flat countersunk head. 


Table 1—Length Increments 


Nominal Rivet Length 
Size (inch) 





Minimum 
Length (inc! 
0.061 1/16 
0.089 5/64 
0.099 5/64 


0.123 3/32 
0.146 1/8 
0.188 5/32 


0.217 3/16 
0.252 7/32 
0.310 1/4 





Length Tolerance (inc! 
Nominal Size 
h) Body Diameter 


Body Diameter 


0.061 =0.007 ~0.008 
0.089 *0.007 ©0.008 
0.099 0.007 “0.008 


0.123 “0.007 *0.010 
0.146 £0.010 £0.012 
0.188 £0.010 0.012 


0.217 ~0.010 


0.252 ~0.010 
0.310 *0.010 
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Up to Four Times Four to Eight Times Over Eight Times 
Body Diameter 


An oval head is semielliptical with a flat bearing 
surface. A truss head has a low rounded top surface 
with a flat bearing surface of larger diameter than 
a round head. A flat countersunk head has a flat 
top and a conical bearing surface of 150 degrees. 

Standard lengths for semitubular rivets are cov- 
ered in TABLEs 1 and 2. Maximum radii which have 
been established for the fillets under the heads of 
oval and truss head rivets are listed in TABLE 3. 
Head and body proportions for the three types of 
rivets are shown in TABLEs 4, 5 and 6. Rivet length 
is measured from underside of rivet head. 

For all types described in the tables, the hole 
depth shall not be greater than shank length. Be- 
cause the heads of these rivets are not machined or 
trimmed, the circumference may be somewhat ir- 
regular and edges may be rounded or flat. 


From “Dimensional Standards for Semitubular Riv- 
ets” prepared by Tubular and Split Rivet Council, 


Table 2—Length Tolerances for Semitubular Rivets 


Table 3—Maximum Fillet Radius 


Nominal 
Rivet Size 
nch) 


Maximum 
Fillet Radius 
(inch) 


0.061 0.008 

0.089-0.099 0.012 
0.123 0.016 
0.146 

0.188-0.217 

0.252-0.310 
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embers in the News 


Hans Ernst 


Internationally known research engineer, HANs 
Exnst has been appointed the first Herman Schnei- 
der research professor at the University of Cincin- 
nati’s college of engineering. Along with his duties 
at the university, Professor Ernst will continue to 
serve as research consultant at The Cincinnati Mill- 
ing Machine Co., where he had been director of 
research for 32 years. 

Dr. Howard K. Justice, UC engineering dean, 
said Ernst’s duties would include “coordination 
and stimulation of research among faculty members 
and undergraduate and graduate engineering stu- 
dents, through the cooperative efforts of the univer- 
sity ... and industry.” 

Ernst was born and educated in Australia. After 
four years of engineering design and teaching ex- 
perience, he came to this continent during World 
War I. After service with the Royal Canadian Air 
Force, he did research and machine development 
work for eight years in Alton, Ill, and in 1926 
joined Cincinnati Milling. After organizing that 
firm’s research department, he directed its research 
and development for more than three decades. His 
first job at Cincinnati, the development of a hy- 
draulic feed for a milling machine, resulted in the 
Hydromatic machine. In addition, more than 100 
patents have been issued in Ernst’s name. His paper, 
“Physics of Metal-Cutting,” is regarded as the bible 
of the field. 

In 1957 he received the first national research 
medal of the ASTE. 

The new chair to which Professor Ernst has been 
named honors the late Dr. Herman Schneider, long 
dean of the university’s engineering college and 
founder in 1906 of the now widely used Cincinnati 
plan of cooperative engineering education. 


Greater New York chapter had to look no farther 
than its own membership for the recipient of its 
annual ASTE award. Presented to figures of na- 
tional stature for outstanding contributions to both 
engineering and education, this year it was given to 
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Lou WERTMAN, educational committee chairman 
and assistant professor at the New York City Com- 
munity College. Wertman is also associated with 
New York University as coordinator of the manufac- 
turing technology program, and has set up ASTE 
courses in automation, advanced tooling, pneumat- 
ics, estimating, tool and die design, ete. 

A senior chapter member since 1949, he was ap- 
pointed to his present ASTE post in 1953. It is in 
this position that Wertman has been one of the 
Society’s most dynamic salesmen. Almost single- 
handedly he has formed classes, set up programs, 
enlisted the services of experts in chosen fields, and 
at the same time has been responsible for the major 
portion of his classes’ enrollment. 


Lou Wertman J. Clark Pierce 


J. CLARK Pierce has been appointed chief of tool 
and test control at Hughes Aircraft Co. in Tucson. 
He was formerly supervisor of tool control. With 
Hughes since 1951, Pierce is first vice chairman of 
Tucson chapter. . . . Dayton chapter’s Lours F. 
POLK, vice president and group executive of Bendix 
Aviation Corp. and president of The Sheffield Corp., 
Dayton, was elected president of the American Ord- 
nance Association at the group’s recent annual 
meeting. The association is dedicated to assisting 
the nation’s defense establishment in the solution of 
production engineering problems in all types of 
weapons systems. Polk is a member of the ASTE 
Research Fund Committee. . . . Carpenter Steel Co. 
has assigned Tuomas D. Burtey, Pittsburgh chap- 
ter, as manager of the Reading, Pa., firm’s high tem- 
perature steel sales. Burley has worked his way up 
from an order desk salesman in Cleveland, where 
he joined Carpenter in 1954. . . . Formerly with 
the Martin Co. in Baltimore, Tony Fria has been 
promoted to manager of facilities planning, depart- 
ment of plant engineering, with Martin in Denver. 
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Leadership Conference: 


Milwaukee Schroeder Hotel, site of 
Leadership Conference and 
Annual Meeting. 


Wir: THE ARMY of narrators, moderators and 
other resource men they have assembled, the organ- 
izers of the ASTE Leadership conference in Mil- 
waukee’s Schroeder Hotel on April 18-19 have 
seen to it that no question on the part of the dele- 
gates concerning Society procedure will go un- 
answered. For by their questions they will be 
known. Known, that is, whether they have a sincere 
interest in the Society and whether they could 
eventually prove valuable as leader material on a 
national level. 

Those in attendance—the newly elected chapter 
chairmen and, this year, the student chapter faculty 
advisors—will be in Milwaukee to ask questions 
and to learn the details of their responsibilities for 
an effective and productive administration. They 
will be there to cement a closer relationship between 
chapters, the national family and the national head- 
quarters. 

It is the primary objective of the program plan- 
ners to indoctrinate the delegates through a barrage 
of pep-talks, discussion group meetings and con- 
ferences. And it is the duty of the fledgling chapter 
chairmen and the faculty advisors to absorb this 
information and pass it along to their members 
back home. The Leadership Conference might well 
be called a clinic, a clinic where an infection is 
caught, not cured—the infection being enthusiasm, 
and the carrier, the delegate, being judged by how 
well he spreads the germ in his local chapter. 

Naturally. the conference will begin with an ex- 
planation of what it all means. It is a time for 
mutual exchange of ideas, a time for discussion, 
and a time for bringing into sharp focus the prin- 
ciples of leadership which must be exercised. 


lo gain a more intimate and informal atmosphere 
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Epidemic 


of Enthusiasm 


the large assembly will be broken into groups of 
25 and a moderator. This is when real leadership 
will disclose itself. By free, unhampered group 
action leading personalities will be revealed. The 
moderators will be aware of this fact and will 
attempt to inject comments that will promote differ- 
ences of opinion and add steam to the discussions. 
From those natural leaders who show themselves 
during these bull-sessions two men will be elected 
to represent the Blues and the Grays in quiz contests. 
The questions will concern subjects on which the 
delegates have already conferred. And the only way 
to come out on top is to keep one’s ears open and 
grasp everything that is said. 

Along with the special emphasis that will be 
placed on ASTE literature and the invaluable aid it 
can offer members as well as chairmen, there will 
be a whole session devoted to the Society’s role in 
education. The conference will stress that tool en- 
gineering education( along with the promotion of 
adult education classes for those engineers wishing 
to supplement ther present knowledge, is a job that 
belongs to all dedicated Society members. 

Each chapter will be reimbursed a sufficient 
amount for transportation and living quarters 
required by the visiting chairmen. The same pro- 
cedure holds for student chapter advisors with only 
one difference. Reimbursement will be sent to the 
advisor rather than to the chapter. No expenses will 
be paid for the alternate delegates by the Society, 
unless they are serving as delegates. 

This will be the third Leadership Conference, the 
first having taken place in 1953. Because of its 
great potential to the Society and its leaders, the 
conference was revived on an anuual basis last 
spring in Philadelphia. 





Chapter #4 Host Committee for ASTE’s 1959 Convention. 


Ay ASTE NEWS ITEM datelined April 19, 1958, and 
headed “Milwaukee Off to an Early Start,” read 
as follows: 

“The National Program Committee, under the 
chairmanship of Harry Paine, met April 10-11 at 
Milwaukee’s Schroeder Hotel to discuss plans for 
the ASTE’s 27th Annual Convention in 1959. Over 
10 members of the Milwaukee Host Committee were 
on hand for the meeting to discuss their plans to 
work with NPC in assuring a successful convention. 

“ASTE Vice President Dale Long congratulated 
the Milwaukee group for its enthusiasm in planning 
Oe See 


Examining plans for the 1959 Convention in Mil- 
waukee are the Host Committee officers: (left to 
right) L. A. Wacker, general chairman of the con- 
vention; Stephen Pohlhammer, Division A_ coordi- 
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If work by the Host Committee is the principal 
determinant, the 1959 Annual Convention should 
be a real success. For now—on the eve of their big 
event—the Milwaukeeans are more dedicated than 
ever to the proposition that the convention, whose 
theme is “Planning for Profit,” will indeed be a 
profitable experience for those attending. 

The host chapter is one of the Society’s pioneer 
units. Chapter #4, with a current membership of 
502, began on April 2, 1936, with 43 members. The 
chairman of the chapter and of the Host Commit- 
tee is L. A. Wacker, president and general manager 
of Sterling Tool & Mfg. Co. 


nator; George I. Riordan, convention vice chairman; 
Ralph L. Perlewitz, Division C coordinator and 
chapter second vice chairman; and Joseph Mundbrot, 
Division B coordinator and first vice chairman. 
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“And so I salute the workers in re- 
search as the poets of today. It may 
be that they do not write in verse, 
but they appeal to the imagination of 
us all. They contribute the warming 
glow of inspiration to industry, and 
when industry pulls its ideas down 
from the heavens to the earth and 
harnesses them for practical service, it 
too feels that it is an important factor, 
not only in the making of things, but 
on the larger stage of the human 
spirit. There may be enough poetry in 
the whir of our machines so that our 
machine age will become immortal.” 

These words are from a lecture by Owen 
D. Young on “The Spirit of Shakespeare in 
Physical Research,” delivered at the Uni- 
versity of the State of New York during the 
1930's, while Young was chairman of the 
board of General Electric. 

Since Young’s encomium, the world has 
indeed become full of such “poets of to- 
day.” The heavens are clouded with ideas. 
There are so many floating around, in fact, 
that a practical man is hard pressed to pick 
out the ideas with silver linings. 

One of the most pressing needs ‘in all 
fields of research—especially in metals and 
metal cutting—is for an evaluation, a sort- 
ing out of good and bad ideas, so that the 
practical man can pull the right ones down 
to earth and the idea men can launch their 
new theories from a firm pad of facts. 

It was with this need in mind that the 
ASTE initiated the significant “research | 
about research” project described here. 


Ras LTs of step two of ASTE’s largest single re- 
search project to date have just been published as 
Research Report No. 20. Entitled “An Evaluation 
of the Present Understanding of Metal Cutting,” the 


275-page book devolved from a two-year, $37,600 
study made under ASTE contract by the Battelle 
Memorial Institute. one of the nation’s largest re- 
search facilities. 

Staff experts at Battelle waded through 12.000 
original writings on the subject of metal cutting, 
plus untold numbers of rewritings and interpreta- 
tions. The final evaluation sums up what this group, 
and a much larger group of competent reviewers 


from the industry. regard as the presently acceptable 


February 1959 


Evaluation of 
Metal-Cutting 


literature is published 


theories and practices of the metal-cutting art. 

“We've attempted to throw away the chaff,” said 
ASTE Research Director Leslie S. Fletcher. “We've 
tried to build a firm foundation for a realistic and 
integrated approach to future work, instead of the 
helter-skelter approach of the past. 

“We think we’ve produced an important book.” 

The “Evaluation” is only a step, but a major step, 
in the Society’s long-range program for metal-cut- 
ting research that could conceivably cost a million 
dollars—and could conceivably help industry to 
save billions. The next step in the over-all project 
will be decided by the metal-cutting project steering 
committee of the ASTE Research Fund, after the 
members have studied Battelle’s report. 

The authors, eight senior staff members of Bat- 
telle, say in their preface, “Machining operations 
are so widely employed and so basically important 
that the cost of metal cutting influences the price 
of almost every article of commerce. For this rea- 
son a considerable amount of research during the 
past 60 years has been devoted to the problems in- 
volved in cutting metals. Much of this effort has 
been of lasting benefit. Unfortunately, however. 
many investigations have stopped when questions on 
‘how to produce particular parts’ have been an- 
swered. There seems to be a disappointingly small 
volume of information on ‘why particular practices 
work’ ee 

“The authors agree that present knowledge pro- 
vides a reasonably detailed picture of the metal-cut- 
ting process as a sound basis for further studies lead 
ing to better materials and more economical cutting 
practices. There also seems to be little doubt that 
more widespread use of available information would 
result in appreciable improvements in cutting opera 
tions which now cost this country billions of dol- 
lars every year.” 

Battelle’s first strategy in the project was to search 
the metal-cutting bibliography prepared by the John 
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Crerar Library (likewise an ASTE Research Fund 
project) and the older one prepared by O. W. Bos- 
ton. Articles referred to in these bibliographies 
were screened, categorized and assigned to various 
committees of specialists. These groups considered 
the literature from the points of view of mechanical 
engineering, inorganic chemistry, physics, engineer- 
ing physics, and metallurgy. 

In addition to the literature studies, much inform- 
ation was gleaned from authorities by letter and by 
personal interviews. 

All this information was sectionalized, analyzed, 
evaluated, and distilled, and the conflicting theories 
were reconciled or at least recognized. After review 
by senior Battelle staff members, the rough drafts 
were sent first to the ASTE steering committee for 
criticism, and then to reviewers around the country, 
people carefully selected for their knowledge of the 
field. Their comments were assessed and incorpo- 
rated into the final report. 

The final manuscript was authored by these Bat- 
telle staff members: F. W. Boulger, R. L. Carlson, 
S. L. Cosgrove, D. N. Gideon, R. W. Greenlee, H. J. 
Grover, Alfred Rudnick, and Ralph Simon. 

Battelle, a nonprofit organization established 
about a quarter-century ago, expends some $15 mil- 
lion yearly on research, most of it sponsored by in- 
dustry. The institute’s large laboratories and library 
are located in Columbus, near the campus of Ohio 
State University. 

Current members of the ASTE metal-cutting steer- 
ing committee include: David N. Smith, research 
manager, Jones & Lamson Machine Co., Springfield, 
Vt.; E. M. Barber, research supervisor, Beacon 
Laboratories of The Texas Co., Beacon, N. Y.; F. J. 
Daasch, chief machinability engineer, Rock Island 
(Ill) Arsenal Laboratory; Hans Ernst, University 
of Cincinnati professor, who is also research con- 
sultant for The Cincinnati Milling Machine Co.; E. 
L. Fowler of the R&D Div., International Nickel Co., 
Inc., New York; Dr. W. W. Gilbert, manager of 
machinability development, General Electric Co., 
Schenectady, N. Y.; Charles H. Good, plant man- 
ager, Micrometrical Development Corp., Ann Arbor, 
Mich.; E. J. Kaiser, staff vice president-manufactur- 
ing, Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis.; W. B. Kennedy, chief of experimental 
machining branch, Rodman Laboratory, Watertown 
(Mass.) Arsenal; Dr. William T. Lankford, chief 
research engineer, Specialty Products, U. S. Steel 
Corp., Pittsburgh; Dr. Daniel J. Martin, vice presi- 
dent-engineering, Hughes Tool Co., Houston, Tex.; 
John W. Molinar, general sales manager, Union 
Twist Drill Co., Athol, Mass.; Carl J. Oxford, Sr., 
vice president-engineering, National Twist Drill & 
Tool Co., Rochester, Mich.; George Pascoe, man- 
ager of Design & Standards Dept., Ford Motor Co., 
Dearborn, Mich.; Dr. George Roberts, vice  presi- 


dent-technology, Vanadium Alloys Steel Co., Lat- 
robe, Pa.; A. O. Schaefer, president of Pencoyd 
Steel & Forge Corp., Philadelphia; F. Forrest Stret- 
mater, chief metallurgical engineer, Reynolds Metals 
Co., Richmond, Va.; Earle C. Smith, chief metal- 
lurgist, Republic Steel Corp., Cleveland; Jack 
Welch, division vice president, The Sheffield Corp.. 
Dayton, Ohio: and Dr. M. Eugene Merchant, direc- 
tor of physical research, Cincinnati Milling. 


Other Reports Published 


Research Report No. 19, also recently published 
by the ASTE’s Research Fund, is the result of a 
study at Massachusetts Institute of Technology on 
“The Cooling Characteristics of Cutting Fluids.” 

One of the salient and more startling conclusions 
reached by the three M.I.T. professors who con- 
ducted the two-year research project is that a coolant 
can be too good, resulting in shorter tool life. The 
fine-finish benefits of cutting fluids are controlled by 
tool temperature, the researchers found. 

Although the tool man on the line has learned 
from practical experience that there are some cut- 
ting fluids that will produce a good job and some 
that will not, he hasn’t known why such and such a 
fluid would not work. This 50-page report attempts 
to tell him why, and to demonstrate a reliable meth- 
od of measuring the cooling characteristics of cut- 
ting fluids under actual cutting conditions. The es- 
sence of the study, which was made by Milton C. 
Shaw, Nathan H. Cook and Prescott A. Smith, is 
that it’s always necessary to fit the cutting fluid to 
the particular job. 

Dr. Shaw, a 1958 winner of the 1958 ASTE Gold 
Medal, is a member of the National Education Com- 
mittee. He is head of the metals processing division 
of M.I.T.’s mechanical engineering department. As- 
sociate Professor Smith has long been prominent 
in ASTE affairs, having served as chairman of Chap- 
ter #33 and authored many technical papers for 
Society symposia. Cook is their colleague. 

Four other research reports, Nos. 15 through 18, 
have resulted from the extensive plastic tooling re- 
search being conducted by the Purdue University 
Research Foundation under the auspices of the 
ASTE Research Fund. “Plastics for Tooling Biblio- 
graphy” (No. 15) is an extension of a previous bib- 
liography published a year before. “Linear Shrink- 
age Test Methods” (No. 16) and “Volumetric 
Shrinkage Test Methods” (No. 17) complete previ- 
ous work done toward establishing two satisfactory 
methods for measuring plastic tooling shrinkage. 
“Impact Test Methods” (No. 18) is the initial study 
in the highly specialized and little-known field of 
impact resistance testing of plastics. 

The Purdue projects are under the direction of 


Orville D. Lascoe, industrial engineering professor 
long active in national ASTE work. 
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Meet 


Jo: HUSER has four boys, and every last mother’s 
son of them has turned out like his father—a good 
tool engineer and an unshirking ASTE member. 
That’s one reason Joe is so proud. 

There are other reasons. For instance, every one 
of them has also turned out to be. like Huser senior, 
a stalwart citizen in a city renowned for its good 
citizens. Country comes third only to family and 
God to the Husers; 
icanism, Indianapolis, and like it. 


they live in a hotbed of Amer- 


The ultimate test of whether an offspring is a 


Executive conference at B & H Tool & Machine Corp. 
is a family affair. Here the Husers—John, Joe, Ray 
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Joseph N. Huser 


an ASTE Family 


by M. L. Stone 
news editor 


success or a failure is whether he’s a good or bad 
parent. Joe’s sons have certainly turned out to be 
good fathers. Dedicated fathers, one might say. One 
son has seven children, two have five children each; 
the youngest has only one—but just give him time, 
says Joe. 

Joe’s also proud that his family can work as a 
team. Three of his sons hold down the top executive 
jobs at the firm Joe founded, and maintain a mutual 
respect for each other’s abilities and responsibilities. 
In fact, Joe’s willing to admit that once his boys 


and papa Joe—gather around Ray’s board in the 
engineering and design department. 





Even though Joe Huser says his sons have taken over 
most of the work, he can’t keep his hands entirely 
off tools. Here, for instance, he wields a screwdriver 
on his firm’s Tel-a-patient, a specialty product which 
has endeared itself to impatient patients in doctors’ 
offices. Dominating the scene is the nine-foot evi- 
dence of Joe’s trip to Acapulco. 


carried this teamwork thing to a pretty ridiculous 
length. A few years ago, three of the sons, John, 
Joe and Jim, presented their dad three new grand- 
children within the space of eight hours. 

“Grandpa is fit to be tied,” John said at the time. 
All Joe Huser could say was “Teamwork, that’s 
teamwork.” 

The mechanical genes have been pretty dominant 
in the Huser heredity, and Joe is currently wonder- 
ing whether they'll shape his family on into the 
next generation. He thinks it’s a likely prospect 
indeed that a good many of the 23 assorted grand- 
children who have already been presented to him 
by his sons and two daughters will turn out to be 
tool engineers and members of Chapter 37. 

“Probably some of them will end up taking over 
my business,” said the genial white-haired family 
man with a grin, “like my boys.” 

The family’s business is the B & H Tool & Ma- 
chine Corp., a prospering new masonry plant 
situated on an uncrowded site along Massachusetts 
Avenue, just 444 miles northeast of downtown In- 


dianapolis’ Monument Circle. Joe Huser—Joseph 
Nicholas Huser 


was a cofounder of the company 
in 1936, and he’s still president and manager. 

“My boys, and my wife Carolyn, she’s treasurer 

they do the work,” he said. 

All the boys began at B & H on the handle of a 
broom, and advancement has been because of merit, 
not nepotism. Each served the full 8000-hour ap- 
prenticeship under the tutelage of either his dad 
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or Harry A. Buses. cofounder and partner in the 
firm until he sold out to Joe and retired in 1945, 
Sons Joe, John and Ray now have complete control 
of the business operations at B & H, and have so 
successfully developed it that they were obliged to 
double their plant space two years ago, The firm 
was moved into the present $100,000 building in 
the fall of 1956, while father Huser was junketing 
around 14 European countries as a trade advisor 
to the U.S. Department of Commerce in his capac- 
ity as president of the National Tool and Die Manu- 
facturers Association. 


Quarterback With Backing 


Here’s the line-up of the people who “do the 
work” on the executive level at B & H, which is a 
sizeable 40-employee layout with 15,000 square 
feet of floor space devoted to the manufacture of 
fixtures, tools, gages, dies, jigs and aircraft spe- 
cialties and with 1500 more square feet available 
for engineering and design. 

Every team must have a quarterback, Joe is con- 
vinced, and son John, age 30, has been coolly call- 
ing the signals as assistant general manager, since 
1950, and corporation secretary, since 1954. John, 
smooth and friendly but hard-driving, is a natural- 
born administrator who puts his “heart, head and 
shoulders” into things, according to Joe. An ex- 
ample of his drive was his wry recollection that his 
wife recently told him he was staying home for the 
first evening in 44 days running. 

Another example of John’s verve is his activity 
in the ASTE. He joined in March, 1952, and im- 
mediately took on committee assignments that led, 
by 1956-57, to the chapter chairmanship. He served 
as a member of the advisory committee of the In- 


Firm’s treasurer, Carolyn Huser, checks up on Joe’s 
business while he checks up on his wife. 
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diana Council of ASTE from 1954 to 1958, and is 
now a member of the National Program Commit- 
tee. He is active in various civic and parish organ- 
izations, has four sons of his own and a baby 
daughter, and also has found time to design and 
subcontract the homes he and his father live in. 

But a good quarterback is no good without back- 
ing. Perhaps the mainstay of B & H is eldest son 
Joe—Joseph Leo—age 33, intense, thoughtful, al- 
ready graying like all the boys. He is shop super- 
intendent and vice president of the corporation. 

The younger Joe, who handles personnel at the 
plant, is interested in people as well as personnel. 
He is proud of his shop’s safety record, but is re- 
alistic enough to admit that “you can make a 
machine foolproof but you can’t make it idiot- 
proof.” He pointed out the oldest employee—at 
B & H for 20 years—and called attention to the 
liberal supply of vending machines that solved his 
perennial rest period problem, and to the unique 
ray-heating system he had installed on the ceiling 
of the shop, which creates islands of thermostatic- 
ally controlled air. He recalled having to lay off 15 
people last fall—‘“hardest thing I’ve ever done.” 

The superintendent is proud of his shop’s ap- 
prenticeship program (which is racially integrated, 
by the way) and of his shop’s modern equipment, 
with only two machines more than ten years old. 

“Dad gives me a free hand on buying decisions 
which I probably wouldn’t have in a company 
where each administrative department is working 
not so much for the common goal of the firm but 
more for the selfish goal of reflecting credit on the 
separate departments. Here, it’s all in the family.” 

Joe junior is also proud of the fact that there’s 
only one foreign machine, a lathe, in his shop 
and it was forced on them in a production emer- 
gency, he said. He is peeved about the auto com- 
panies placing their tooling orders in Europe and, 
as a’veteran, is bitter that U.S. tax dollars which 
were used to put foreign countries on their feet are 
now being used as weapons against us. 

“I’m not one to sneer at this America first idea,” 
he said. “If we don’t put America first, who else 
will?” 

Young Joe is now vice president of the Indiana 
Tool and Die Manufacturers Association. 

Youngest son Ray, christened Robert Raymond, 
is assistant foreman and also a cheerful and likable 
vice president at the age of 27. He began his ap- 
prenticeship training in 1947, when he was hired 
like his three brothers before him by his father’s 
firm, then called the B & H Specialty Co. He first 
joined the ASTE as a student member of Chapter 
37, while taking engineering at Purdue University. 

An “outsider” in only a narrow sense of the 
word—the fact that he doesn’t work in the family 
firm—is Jim, foreman of a competitive tool shop in 
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Son Joe Huser, shop superintendent, gazes reflec- 
tively at his machines from within his glassed cubicle. 


Indianapolis and “the best tool engineer of the 
whole lot of us,” according to brother John. 

The only concession the father made to his boys’ 
inexperience when he was forced by illness to turn 
over the main wheels to them was to hire an old 
ASTE friend and capable tool engineer, John E. 
Horton, as chief engineer. Horton came to B & H 
from the presidency of the Precision Engineering 
Co. and years of experience with Indiana and New 
Jersey firms. 


Three Past Chairmen in Plant 


With Horton on the payroll, B & H can claim 
quite a distinction in ASTE circles. There are three 
men in the plant who are past chapter chairmen 
first of all, the elder Joe, who was at the Indianapolis 
chapter helm in 1944-45; Horton himself; and John 
Huser. 

Horton, an active ASTE member for two decades 
and a charter member of Chapter 34 in the New 
York-New Jersey area, has only one axe to grind, 
and that one’s altruistic. He is on a crusade to get 
the national Society to keep its retired tool engineers 
on mailing lists free of charge. “Dollars mean a lot 
to people when they get to the point where it’s all 
outgo and no income,” he said. “Such a gesture by 
the ASTE would be more than worth the cost be- 
cause of the good will and real advisory benefits 
that would accrue to the Society.” 


But still very much president of the firm, despite 
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John Huser and firm’s chief engineer, John Horton, 
left, pore over drawings in Horton’s office at B & H. 


what he says about letting the youngsters do the 
work, is Joe Huser himself. He shows up at his 
desk every day, keeping one eye on the nine-foot- 
long sailfish he caught off Acapulco and one father- 
ly and husbandly eye on what his family is doing 
with his business. 

Joe’s basic philosophy in his business is that 
there’s strength in diversity. Last year, his plant’s 
billings showed over a hundred customers. He’ll 
admit that some shops with only three or four big 
customers are doing just as well or better than his, 
but they’re more likely to suffer in recessions—and 
they don’t have nearly as many friends, 


Prefers Soul to Pot of Gold 


“We don’t ever take a prime contract, and we 
don’t want one,” he said. “We've had several offers 
over the years from some of our customers, big 
companies, wanting to take us over, use all our shop 
time. No go. We've built up a lot of friends by 
giving them consideration and quality products. We 
don’t intend to sell our soul of service and re- 
sponsibility for any pot of gold.” 

Joe is an organization man. He believes quite 
strongly, though, that the benefits a member gets 
from an organization are in direct ratio to the bene- 
fits the organization gets from the member. So he 
works at his memberships. 

Besides his ASTE chapter posts, he was the 
organizer and first president of the Indiana Tool 
& Die Manufacturers Association in 1945. During 
the same year he was active in the War Production 
Clinic for the solution of manufacturing problems, 
and was serving on the advisory committee of the 
metalworking industry of the Indianapolis Credit 
Men’s Association. 


For the past nine years he has been a trustee of 
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the NTDMA, and went up the ladder to national 
president in 1955. 

During the Korean war he was on the tool and 
die industrial advisory committee of both the OPS 
and the NPA. For the yast two years, since before 
his mission in Europe, he has been on the like- 
named committee of the Commerce Department. He 
is also past commander of an American Legion 
post in Indianapolis, and a civic and church leader 
who was the main force behind a $12-million hos- 
pital fund drive recently. 

Joe began his career in tools in 1919, being 
employed by the Wheeler-Schebler Carburetor Co. 
Later, for 11 years, he was chief inspector and new 
equipment trouble shooter for the Insley Manu- 
facturing Corp. He and shop superintendent Harry 
Buses left Insley in 1936 and formed the B & II 
Specialty Co. with only $200 between them. 

They built their business, as the original company 
name indicates, on specialties. Foremost was an 
ingenious little device called a Tel-a-patient, which 
they made for doctors and dentists. It’s an illumi- 
nated plastic box which says on occasion, “In, Please 
Be Seated,” or “Out, Will Return At (such and such 
a time) .” 

Another colorful accomplishment of the flour- 
ishing young firm was the development of a micro- 
film camera with a new gimmick—an electronic 
control that gives correct exposures automatically, 
no matter the shading of the paper being photo- 
graphed. With the integral gadget, called Electron- 
X, it’s possible to photograph by moonlight—and 
with no hands. 

The Husers still have the camera angle very 
much in mind, Now that bugs are ironed out, their 
problem is distribution. John went to a Chicago 
camera show last month to assess the feasibility of 
marketing their camera for $6000 or so in a field 
where competitive products now cost $10,000 up. 

Finally, there’s Carolyn, treasurer. How much 
credit does Joe give his wife for her part in help- 
ing mold the remarkably close-knit and productive 
family relationship that adds new dimensions to the 
old word teamwork? 

“Well, in this family’s corporation, the mother 
owns 51 percent of the stock,” Joe replied carefully 
as Carolyn figured away at her desk. “Figuratively 
if not literally.” 


Huser family’s present plant, built and occupied in 
the fall of 1956. Old plant was a few blocks away. 
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a 
a of student loan funds by two 


more ASTE chapters is just another step in strength- 
ening the bond between the Society and its eventual 
source of strength—the colleges and technical in- 
stitutes. 

The early part of 1958 saw the institution of a 
loan fund by the Buffalo chapter. Evidently this 
chapter started a trend, for now Worcester and Day- 
ton have acted similarly. 

The Worcester chapter’s new loan plan allows 
for $500 to be distributed as seen fit by each of two 
schools: Worcester Polytechnic Institute and Wor- 
cester Junior College. The student need not pay in- 
terest while attending school, but with completion 
of his studies and subsequent employment a slight 
fee will be charged. A student loan committee has 
been formed to administer the money for distribu- 
tion to the schools through the chapter education 
committee. 

Worcester chapter will also award several prizes 
for outstanding projects completed in some phase of 
mechanical engineering, preferably tool engineering. 


I RESENTATION of 7'00l Engineer Handbook to the 
principals of 11 high schools in the Northern 
Massachusetts chapter area introduced a new and 
significant educational award system, one which 
other chapters who have limited resources and 
limited opportunities for developing good educa- 
tional programs might do well to note. 

The recipients of the awards were school heads 
who had given special aid to the chapter’s scholar- 
ship selections. Chapter First Vice Chairman Her- 
man A. Wojdylak gave the books to the principals 
in the hope that they would place them in the school 
libraries to introduce students to tool engineering 
and also to help teachers better understand the field. 

Another undertaking adding to the prestige of the 
Society was the first presentation of the Science 
Teacher Award, this year the award going to M. 
Ross Burns of Greenfield High School. In order to 
qualify for this honor Burns proved himself the 
teacher in that area who had contributed the most 
to the development of his students’ interest in the 
sciences. 

“The Future of the Free World” was the topic 
of a talk given at the same meeting by Lado A. Koze- 
ly, professor of law and economics at Assumption 
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At W.P.1. there will be a cash award of $50 for the 
top project; $25 and two ASTE handbooks will go 
to the chosen students at W.J.C. 

A loan fund of a somewhat different nature has 
been adopted by the Dayton chapter. To be effective 
at Sinclair College, the fund will provide 50 percent 
of the expenses and tuition of any qualified student 
for one term only. No interest will be charged but 
the loan must be repaid within two years of the date 
of issuance. The committee set up to handle the 
loan consists of three active chapter members, their 
terms running one for three years, another for two 
years, and the last for one year. 

As in any plan designed to accommodate worthy 
students, the prospective recipients will be screened 
carefully. Scholastically they must be above average 
and financially in real need of assistance. Of course, 
those selected must possess more than a passing in- 
terest in the tool engineering field. For, not only 
were the loan funds set up to aid students financially, 
but perhaps influence them somewhat when the time 
comes to choose a specific field of engineering. 


College, Worcester, Mass., and former Yugoslav 
freedom fighter at the time of the Nazi invasion. 
Dr. Kozely warned Americans not to take free 
enterprise for granted. “We must face the challenge 
of that nation which would destroy our way of life.” 


Pictured at the special Nov. 18 meeting are (seated) 
Prof. Lado A. Kozely and George A. Stanley, Jr., chap- 
ter chairman; (standing) John W. Turton, second 
vice-chairman; Principal George M. Leonard, Pioneer 
Valley Regional School; M. Ross Burns; and Edward 
A. Miller, assistant manager, Greenfield Tap & Die. 
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Chapter *148 Views 
Vickers Operations 


CENTRAL CONNECTICUT—Anthony 
Polman examines a part machined on a 
New Britain Model #219 tracer lathe 
during his chapter’s tour of the Water 
bury plant of Vickers, Inc. Looking on is 
Edward Lango of the Vickers staff. Part 
is traced after normalizing. One cut re- 
quired one-eight-inch depth allowing 
stock for finish grinding. 


Looking at display of various products of 
the Waterbury Tool Co. plant of Vickers, 
Inc., are (left to right) George Fifield, 
Vito Lapio, Steve Stamates, Robert Gei 
ger, Less Partiss of the plant staff, D. E 
Harris, and Ray Morris, past national 
president of ASTE, forty-five members 
of Chapter #148, from Waterbury, Tor 
rington, Winsted, Bristol and nearby cit 
ies, turned out to view facilities of a 
plant engaged in exacting engineering and 
lubrication of hydraulic pumps, valves 
and missile parts. James Galimberti, 
project engineer in charge of metal-cut 
ting research at Kennametal Co., spoke 
to 118 members at technical meeting 
that followed the tour 


Plastics in Tooling 
Conference Planned 


CHICAGO—A “Plastics in Tooling” 
conference, jointly sponsored by the 
ASTE and the Society of the Plastics 
Industry, has been set for Feb. 2 at the 
Edgewater Beach Hotel, Chicago. The 
tooling conference was arranged so that 
SPI members who will be attending 
that group’s Reinforced Plastics Divi- 
sion conference next day might include 
the joint affair on their schedule. 


Keystone 


From a dredging company on the 
Yuba River in California to a plant en- 
gaged in the manufacture of heat ex- 
changers for atomic reactors ... This 
is the history of the Yuba Corp. of Con- 
solidated Industries, as related at Key- 
stone chapter’s Dec. 15 meeting by Rob- 
ert Maxwell, consulting engineer. Meet- 
ing and plant tour were at Honesdale, 
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Melbourne Becomes 
Second “Down-Under’ 
Chapter of Society 


MELBOURNE—Another step in the 
growth of ASTE was taken in this Aus- 
tralian city Nov. 28, 1958, when Chap- 
ter £152 was guided into the fold, 
thus increasing the number of overseas 
chapters to two. 

Letters and cables of congratulations 
highlighted the chartering along with a 
recorded welcome by Society President 
George A. Goodwin. Also among the 
well-wishers who could not attend but 
who acknowledged the event were: the 
premier of Victoria, the Australian 
minister of labor, the president of the 
Institute of Production Engineers, and 
the principal of the Royal Melbourne 
Technical College. Guests included C. 
Curtiss and D. Corbett, president and 
secretary of the Sydney chapter; V. 
Penner of the Toronto chapter; and W. 
Bickers of the Ford Motor Co., Canada. 

The seed which eventually bloomed 
into this full-fledged chapter was 
planted in January of 1958 at a meeting 
held at the Sheffield Corp. It was de- 
cided at this meeting that an organizing 
committee be appointed to ascertain the 
needs and problems associated with the 
formation of another chapter in Aus- 
tralia. Attending the meeting was 
Frank Ritchie of the Society’s National 
Public Relations Committee and man- 
aging director of the Ford Motor Co., 
Canada. Ritchie was back in Australia 
to act as chartering officer and perform 
the swearing-in ceremonies at the char- 
tering in Melbourne. 

Elected for the organizing committee 
at the initial meeting were: R. Chaney, 
chairman; D. Webster, first vice chair- 
man; E. Gibson, second vice chairman; 
J. Duncan, third vice chairman; E. J. 
Headland, secretary; and N. Dalton, 
treasurer. The same men are still serv- 
ing in these capacities pro tem, until 
February elections. 

The strength of the Melbourne group 
already has grown to 132 members. Its 
Australian counterpart in Sydney, also 
thriving, was formally chartered on 
March 26, 1957. 


Mansfield 


“Ceramics, Tomorrow’s Cutters To- 
day” was the subject of a talk given by 
Robert T. Hook, chief metallurgist for 
Warner & Swasey Co. Hook pointed out 
that ceramics have the possibilities to 
meet the demand for higher production 
rates. Development has disclosed many 
amazing feats in feed, speed and finish. 
Ohio State University films on ceramics 
were shown cutting a forged steel cast- 
ing at 16,000 sfm. 
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UTAH STATE UNIVERSITY—Participating in a tool show sponsored by the Salt 
Lake chapter, USU student chapter set up a booth displaying the facilities available 
in their labs. Left to right are Dell Johnson, McKinley Thomas, Loyal Anderson, 
and Robert Wallentine, who set up the booth. 


LOS ANGELES—tTaking part in the panel discussion at the November chapter meet 
ing were (from left) Donald Marlin, Ryan Aircraft Co.; Donald Stafford, Apco; 
Gordon Salter, J. J. Foster Co.; Harold Bloom, North American Aviation; and Calvin 
Kindschi, program chairman. Main topic of discussion was bonded honeycomb struc 
tures, which are currently presenting a major production problem to tool engineers 
and are also becoming of great importance in the missile development race 
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Guest speaker T. W. Black (left) congratulates the winners of Twin Cities scholar- 


ships 
Peter Recht 


Scholarship Awards, 
Editor's Talk Mark 
Twin Cities Meeting 


TWIN CITIES—Receiving a_ scholar- 
ship, while certainly aiding the student 
financially, also has a reassuring effect 
on him, the knowledge that he is at- 
tending an institution which is being 
recognized by a_ professional society 
such as the ASTE gives him confidence. 
This comment by one of those present 
at the December meeting of the Twin 
Cities chapter was prompted by the 
presentation of four $100 scholarships 
to students from various schools in the 
chapter area. 

Selected for awards on the basis of 
their scholarship, proficiency in their 
work, punctuality, attendance, and gen- 
eral attitude were: Harold C. Dhont, 
Minneapolis Vocational School; Harold 
E. Kastens, St. Paul Vocational School; 
Peter Recht, Dunwoody Industrial In- 
stitute; and William C. Summers, Uni- 
versity of Minnesota. This is the fifth 
successive year that the Twin Cities 
taken the opportunity, 
presentation of scholar- 
ships, to recognize institutions and en- 
courage students to follow a career in 


chapter has 
through the 


tool engineering. 

T. W. Black, senior associate editor 
of Tue Toot ENcIneer, in a talk on 
“Trends in Tool Engineering,” said “we 
are now in an age of explosive technical 
development. This development has 
been kindled by the tremendous amount 
of technical literature that is available 
to the engineer. In other words, we 
stand on the shoulders of those who 
have gone before.” Realizing the dif- 
ficulty the engineer has in keeping a- 
breast of the times, Black suggested one 
remedy for this—and, at the same time, 
got in a plug for his magazine. Read 
Tue Toor Encrneer, he said. 


David W. Johnson 
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(from left) Harold E. Kastens, Harold C. Dhont, William C. Summers, and 
Robert Rodby, chapter education chairman, is at right. 


¢ i ~ 4 ae 
LIMA—Present at the illustrated talk 
given by C. G. Schelly on “The Cutting 
Edge” were (from left) Chapter Educa- 
tion Chairman Ken Rice and Harry 
Davis and Ohlin Hablitzel, instructors 
at Van Wert High School. 


Merrimack Valley 
Hears New Method 
Of Teaching Physics 


MERRIMACK VALLEY—“The best 
class is the one that begins when it 
ends.” This rather paradoxical state- 
ment was made by Elbert Payson Little, 
executive director of the physical sci- 
ence study committee, Massachusetts 
Institute of Technology. 

Addressing ASTE members and high 
school science teachers invited from the 
Merrimack Valley area, Dr. Little ex- 
plained a new method of teaching high 
school physics which has captured the 
minds of ordinarily reluctant students. 
This new technique, which lets the 
youngsters take an active part in labo- 
ratory experiments and also lets them 
build their own recording instruments 
so they may better understand what 
they are doing and why, has aroused 
an enthusiasm in the students which 
heretofore was nonexistent. 

Little explained this phenomenon: 
“By performing projects yourself, you 
know and believe in what you are doing. 

“With this new method of teaching, 
students stay after school to learn more 
and then take it home with them,” he 
added. 

Another highlight of this Dec. 4 meet- 
ing was the inauguration of the first 
annual Father and Son’s night. 


D. J. Patti 


SANTA ANA VALLEY—Ray Gariss (left), representing the national technical publi- 
cations committee, presented special Order of Merit awards to James Rust (center), 
chairman, Santa Ana chapter; and Ray Journeay, chapter secretary, for their help 
in making the Western Tool Show a success. 
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San Fernando Hears 
Problems of Tooling 
For Rocket Engines 


SAN FERNANDO—Eighty members 
heard Clifford Kennedy, general super- 
visor of tool design for Rocketdyne Div. 
of North American Aviation, Inc., talk 
on tooling for rocket engines. Kennedy 
divided the typical large rocket engine 
into five major components and told of 
some of the problems of their construc- 
tion: (1) turbine and pumping system; 
(2) gas generation system to supply the 
motive power to the turbine; (3) fuel 
and liquid oxygen injector; (4) thrust 
chamber; and (5) miscellaneous valves. 

The gas generator injector is by far 
the most difficult to make, Kennedy 
said, because this injector may have as 
many as 3000 holes that must shoot a 
stream of fuel to a theoretical point 
within + 0.001 in. These holes are a 
real problem, he said, for as yet no 
manufacturer of drills has a package of 
drills from #30 to #60 that will con- 
sistently drill holes to a tolerance of 
+ 0.005 on diameter and give a reamed 
finish without reaming. 

Kennedy emphasized the extreme 
need for drills to do this kind of job for 
many of the rocket engine builders. 

—Art Hunter 


Members Speak Up 
At St. Louis Session 


ST. LOUIS—A panel with Assistant 
Prof. Thomas J. Holladay of Washing- 
ton University presiding was the high- 
light of the Nov. 6 meeting of St. Louis 
chapter. 

The speakers, members of Chapter 
#7, were allowed ten minutes to ex- 
pound on their chosen topics. Bernard 
McLaughlin, chief tool engineer at the 
White Rodgers Electric Co., enlightened 
the audience on “Manufacturing Proc- 
esses,” as did likewise Willis J. Potthoff, 
chairman of the National Technical 
Publications Committee and supervisor, 
Emerson Electric Co., speaking of the 
“Specifications for Good Tooling.” A 
joint discussion of “Heat Treating and 
Metal Finishing” was presented by 
John S. Skoglund, plant manager at 
Lindberg Steel Treating Co., Inc., and 
Harold Thieffer, Metallurgist for Paulo 
Products. Herman Zimmerman, Danly 
Machine Specialty Co., and Emmet J. 
Fink, supervisor of tool design at Mc 
Donnell Aircraft Corp., spoke respec- 
tively on “Die Design” and “Tool De- 
sign.” Emil Labanics, vice president 
of production, St. Diecasting 
Corp., rounded out the program with 
an explanation of “Diecasting” as it is 
—Lyle R. Perry 


Louis 


today 
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Studying the findings of the electronic computer are (left to right) Donald S. Whitney, 
computer programmer for Fellows Gear Shaper Co.; the chapter secretary, Benjamin 
Bloomfield, who is engineer in charge of the Fellows computer; and Raymond Walls, 


guest speaker. 


Santa Ana Valley 


Hears Atlas Expert 
SANTA ANA VALLEY—With the suc- 


cessful launching of the Atlas missile, L. 
G. Grandstedt, chief tool engineer for 
Convair Astronautics, San Diego, Calif., 
could have selected no more timely sub- 
ject for his address to the Santa Ana 
Valley chapter. 

Grandstedt accompanied a talk on 
“Tooling the Atlas” with films of a 
launching and slides of various braz- 
ing and welding machines especially de- 
signed to fabricate the missile. He em- 
phasized the extensive use of optical 
tooling in the Atlas. In working K- 
monel, used because of its ability to 
withstand a wide temperature range, the 
engineer said it was found that by low- 
ering the temperature of skin sheets to 
—90 degrees, they formed more easily. 

Robert C. Gordon 


Chapter Program Chairman Ray Crouch 
(left) talks with guest speaker L. G. 
Grandstedt, whose topic at Santa Ana 


Valley meeting was Tooling the Atlas.” 


Computer Demonstrated 


To Twin States Chapter 
TWIN STATES—The growth of the 


electronic digital computer’s role in in- 
dustry was outlined at the Twin States 
chapter’s December meeting by Ray- 
mond Walls, sales engineer, Bendix 
Computer Div. The meeting was held 
at the Fellows Gear Shaper Co. 

Walls explained how a typical math- 
ematical problem could be programmed 
and solved by it. He used a new simpli- 
fied programming system to set up the 
problem for the computer. The prob- 
lem was then solved correctly. 

Neal L. Cobb, chief engineer of Fel- 
lows, spoke briefly on the uses of the 
computer in the engineering department 
of his company. 

Bernard W. Harriman 


Sargent Represents 
ASTE at Inauguration 


Past National President Al M. Sar- 
gent was the Society’s official repre- 
sentative at the inauguration of Wesley 
Powell as governor of New Hampshire, 
in ceremonies on Jan. 8 at the State 
House, Concord. 

Sargent, a charter member of the 
Society with a long record of chapter 
and national activities, is a Detroit con- 
sulting engineer. He was ASTF. presi- 
dent in 1946-47. 
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Robert S. Morrow, first vice chairman 
and program committee chairman, talks 
with guest speaker, Dr. Leo T. Doherty, 
at Worcester’s annual Industry and Edu- 
cation meeting. 


New Focus for Education 
Revealed at Worcester 


WORCESTER—Facing the storm of 
protests which have arisen against the 
American educational system recently, 
Dr. Leo T. Doherty, superintendent of 
Worcester schools, voiced the opinion 
that educational standards are not slip- 
ping, but are actually higher than ever. 
The occasion was Worcester chapter’s 
Industry and Education night. 

Interesting support for Doherty’s 
theory was found in his revelation that 
half the men who attended Harvard 
before 1951 would not gain admittance 
today. He also stated that where tech- 
nological lags do exist they are already 
being remedied with the installation of 
technical libraries in high schools, the 
formation of advance study groups for 
bright students, and greater cooperation 
between high school and college in- 
structors in determining where weak 
points in the secondary schools lie and 
how they can be dealt with. 

Doherty concluded that setting our 
sights on higher educational standards 
will prove futile if parental assistance 
is not gained. 
their child’s future, helping him to 
learn and maintain proper study habits 


Taking an interest in 


and, too, cooperating with the educators 
in every way are all part of the vital 
role parents must play if we are to 
keep our schools 
Robert A. Cusson 


country and our 


strong 


San Francisco 


At the Nov. 20 technical meeting Ted 
J. Rohrer, sales engineer for Pratt & 
Whitney Co., and past chairman of 
Golden Gate chapter, spoke to 65 mem- 
bers on “New Developments and Appli 
cations in Gaging,” pointing out 15 new 
gage techniques. Two films, “Accent on 
Accuracy” and “Breaking the Gaging 
tottleneck,” were shown. 


134 


Student Member Spells Out 
‘What Is Expected of You’ 


A student member of Long Island chapter, John M. Castro, Jr., recently 
wrote Editor John W. Greve of THE TOOL ENGINEER: 

“A while back, I received a printed letter asking ASTE members to submit 
any kind of information that might benefit other ASTE members. 

“Well, since I’m still going to school here at Farmingdale, N. Y., and my 
experience in new or unique methods or developments is still very limited, I 
wrote an essay on what I feel a professional society can do for an individual. 

“I speak for all the members of my class as well as for myself when I say 
that we have found THE TOOL ENGINEER a vital aid to our studies.” 


Here is John’s essay, entitled “It Is Expected of You”: 


As a citizen, a man is expected to 
vote; as a father, he is expected to 
spend time with his wife and children; 
and as a provider, he is expected to 
hold a job, and get ahead in it. These 
things make up today’s modern society, 
and they are expected of every man. 

True, the task of getting ahead on the 
job requires a great deal of effort, but 
social status in the United States de- 
pends largely on one’s position in his 
particular field of endeavor, whether it 
be a profession, a trade, or common 
labor. 

A professional society can be of great 
value to the man who takes his job 
seriously, and is interested in the latest 
advancements made in his field. It 
keeps him up to date. He is continu- 
ally being educated, which in turn 
makes him more valuable to his com- 
pany and his boss. 

Active membership enables the indi- 
vidual to meet the men in his field. Men 
who can help him with his problems, 
or men who are influential enough to 
help him up the ladder of success. Men 


he never would have met, had it not 
been for the society-sponsored meetings, 
conventions, and recreational activities. 

The chances of gaining recognition 
are increased. As a member, he is 
looked upon as “one of the boys.” He’s 
rewarded for outstanding accomplish- 
ments in his field. He is given responsi- 
ble positions, which in turn make him 
a credit to his family and his commun- 
ity. 

A professional society is capable of 
doing these things for its members, but 
it can only be as beneficial as its mem- 
bers make it. So take pride in partici- 
pating in all of its activities because, 
just like your civic duties, it is expected 


of you! 


Monmouth 


An expected attendance of 50 mem- 
bers increased to 101 members and 
guests, including six from the Phila- 
delphia chapter, for the plant tour of 
Adamas Carbide Corp. Nov. 11. 


INDIANAPOLIS—H. D. “Pop” Hiatt holds the Award of Merit plaque, one of eight 
such national honor awards given for outstanding contributions to ASTE on the 
chapter level. The presentation was made by ASTE Vice President Dale Long, left, 
and National Director Cecil Chapman, right. Far right is Chapter Chairman Roy 
Erickson. Hiatt is a charter member and past chairman of the Indianapolis chapter. 


—C.].Myers 
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Philadelphia Speaker 
Terms Teamwork 


Key to U. S. Success 
PHILADELPHIA 


ican industry 


What makes Amer- 
competitive in foreign 
markets with their lower wages and 
comparable technology? 


According to 
George J. 


Meyers, Jr., executive vice- 
president of the Reading Tube Corp.. 
Reading, Pa., it is the American con- 
cept of teamwork. 

Appearing at the November meeting 
of Philadelphia chapter, Meyers talked 
on “This Is Our Industrial Philosophy.” 
An industrial based on 
teamwork and morality is something 
rather new on what Meyers called “the 
ideological firing line.” It is valuable 
not only from the standpoint of greater 
company efficiency but from an individ- 
ual and community standpoint as well. 
Through the company it carries over 
into the personal life of the individual 
and ultimately affects the community. 

Meyers explained the over-all objec- 
tive of such a philosophy is to promote 
not only leadership in industry and the 
immediate community, but also leader- 
ship in the nation. —Jerry Weiland 


philosophy 


Balance and Unbalance 


Described by Schmidt 


ELMIRA—Using a film to clarify his 
topic, William G. Schmidt, sales man- 
ager of Gisholt Machine Co., described 
the nature of balancing at the Dec. 1 
chapter meeting. Schmidt stated that 
all rotary balance falls into two cate- 
gories: force and moment unbalance 
and static and dynamic balancing. 
Force unbalance is common to a single 
plane and is detected and corrected by 
static balancing. Moment unbalance is 
associated with multiple planes. This 
unbalance causes wobble and is detect- 
ed and corrected by dynamic balancing. 
During the question and answer 
period which followed, Schmidt adapted 
these principles to individual problems, 
and explained several methods used to 
find the amount and point of unbalance. 
Peter Doll 


Northern Massachusetts 


Richard L. Rouviere, regional sales 
manager of Devcon Corp., spoke at the 
monthly technical meeting with 55 mem- 
bers present. In his talk, “Basic Uses 
of Plastic Casting Resins in Everyday 
Tooling,” he described the many appli- 
cations of both the liquid and putty 
types of resins, ranging from the mak- 
ing of large dies to the repairing of a 
leak in a tank. 
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Guest speaker George J. Meyers, Jr. (center) stresses a point of his talk with Chair 
man Harland O. Fullman (left), of the C. H. Wheeler Co., and M. Richard Carpenter, 
Standard Pressed Steel Co., who is program committee chairman at Philadelphia. 


San Francisco Group 


SAN FRANCISCO—One of the most 
fertile fields for creativity in tool engi- 
neering is in naval shipyard operations, 
where the large dimensions of U.S. ves- 
sels make it impossible to use standard 
tooling methods and where no two jobs 
are alike. 

This was amply illustrated to 170 San 
Francisco chapter members at the U.S. 
Naval Shipyard there by their host and 
guide, Richard E. Meyers, department 
head of the yard’s value engineering 
branch. Meyers showed the touring 
ASTE group many of the innovations 
that have been worked out by their 
fellow tool engineers during the ship- 
yard’s illustrious 18-year history. 

Meyers, an ASTE member himself 
and a contributor to THe Toot Enct- 
NEER on functional drafting, said that 
several conclusions had been drawn as 
a result of experiences at the mam- 
moth shipyard: 

1. Machining in place is the most 
accurate method and insures the best 
alignment. 

2. The use of optics and the tooling 
clip concept is sound and establishes 
practical accuracy for all machining 
and aligning operations. 

3. Metal removal rates for portable 
tooling can rival other processes if tools 
are properly designed and built. 

4. Built-in accuracy in tooling re- 
sults in finished accuracy. 

5. Practical and ingenious tool en- 
gineering pays off in a better job at 
lower cost. 


The visitors saw a special welding 


Tours Shipyard 


alignment procedure that is being used 
on a catapult job. Many of its com- 
ponents are successfully used for other 
foundation milling work, Meyers said. 

He cited the yard’s wartime record 
of 209 ships serviced and 661 drydocked 
for overhaul, and declared that the 
complete tool, machinery, and shop 
facilities make it one of the Navy's 
Class A installations. 

Even though the shipyard tool engi- 
neers must be jacks-of-all-trades, Mey- 
ers, said, they must still call on sales 
engineers and others from private in- 
dustry for help in their special tooling 


problems. Chester L. Norton 


Elmira 


At the meeting Walter 
Peterson of the Forging and Casting 
Div. of Allegheny Ludlum spoke of 
some of the unusual ways tool steel cast- 


November 


ings are being used in forming dies. 
Longer die life results, Peterson ex- 
plained, due to the more homogeneous 
grain structure in castings lending itself 
to better lubrication with oils penetrat- 
ing the surface. Henry Fleig of Brace- 
Mueller-Huntly showed films on the 
manufacture of Huron tool steel and the 
processing of carbide for tool applica- 
tions. Special note was taken of the ex- 
treme caution used throughout the proc- 
ess in the mixing of the powdered mate- 
rials, allowances for shrinkage, pre- 
sintering bake, trimming and final sin- 
tering. 





Schuylkill Valley 


Twenty-nine members made a trip to 
Allentown to attend the third annual 
joint meeting of the Lehigh Valley and 
Schuylkill Valley chapters. In his talk, 
“Missiles, Metallurgy and Machining,” 
Malcolm Faulkner Judkins, director of 
New Products Development, Firth Stet 
ling, Inc., discussed the multiplication 
of problems caused by hypersonic flight 
through the earth’s atmosphere and the 
use Of alloyed metals and refractories 
such as ceramics 


Phoenix 


On Novy, 10, the chapter visited Mo 
torola Products Div.., 
where 43 members were shown the com- 
plex operations of transistor manufac- 
turing from refining germanium to the 
electrical testing of the finished tran- 
sistor. The highlight of the evening was 
a talk on “Materials Selection and Man- 
ufacturing Problems of Semiconductor 
Products,” given by Don Dickson, prod- 
uct manager for Diodes. 


Semiconductor 


University of Kansas 
At the kickoff meeting, L. B. Musser 


of Bendix Aviation Corp. addressed a 
capacity crowd of members and pro 
spective members on “Numerical Con 
trol System.” 

Instead of the regular meeting during 
the month of October, a field trip was 
taken to the Locomotive Finishing Ma- 
terials Div. of Rockwell Mfg. Corp.. 
Atchison, Kan., where each operation 
was explained to small groups by staff 
members. 


NW Pennsylvania 


The manufacture of steel, from ores 
to the finished products, was the subject 
of a talk given to 60 chapter members 
at the Dec. 4 meeting. Robert N. Me- 
Gee, special sales representative of the 
Jones & Laughlin Steel Corp., Pitts- 
burgh, was guest speaker 
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ATLANTA—Dr. William A. Calder, pro- 
fessor of physics and astronomy at Agnes 
Scott College in Atlanta, was a recent 
lecturer before Chapter #61 members on 
space flight. —L. C. Volberding 


Kansas City 


At the Nov. 19 meeting 58 members 
and guests heard Donald A. Trescott. 
vice president of Super-Cut, Inc., 
showed a color sound film on diamond 
mining, completed in South Africa in 
1954, and compared old mining meth- 
ods with the most advanced. The film 
portrayed material excavation, crush- 
ing, separation of diamonds, sorting. 
recovery and industrial applications. 


Golden Gate 


At a joint technical meeting with San 
Francisco, 147 members and 
heard Carl J. 
search at the National Twist Drill Co., 
speak on “Modern Drills and Drilling 
Techniques.” An ASTE international 
scholarship award was presented to Stu- 
dent Member Robert Menzies of the 
San Francisco chapter, by Carl Kaiser 


guests 
Oxford, director of re- 


of the national education committee. 


Western Reserve 


Thirty-four heard H. A. 
Daschner, managing director of Pressed 
Metal Institute, speak at the Nov. 25 
meeting. In his talk, “New Horizons in 
Daschner presented 


persons 


Metal Stamping,” 
many new and interesting techniques in 
metal stamping and suggested a freer 
exchange of ideas in the metal stamping 
industry. 


Cincinnati 

M. R. Prather, vice president of The 
Cincinnati Diecasting Co., narrated a 
colored movie entitled “Diecast—How 
Else Would You Make It?” The film 
illustrated the diecasting method of pro- 
ducing complex castings of zinc and 
aluminum at high speed, and also drew 
a comparison between shell molding 
investment casting and powdered metal 


processes. 


Obituaries 


John J. Dean, Jr., Piedmont, devel- 
opment engineer, Western Electric Co. 


Maynard L. Foskett, Kalamazoo, as- 
sistant to vice president, Clareage Fan 
Co. 

Thomas J. Fraser, Cleveland, presi- 
dent, T. J. Fraser Tool Supply Co. 

Wilfred S. Gandy, Peterborough, 
salesman for A. C. Wickman Ltd. 

William Giessmann, Santa Clara 
Valley, owner of Able Tool Design Co. 


Theodore F. Harris, Windsor, fac- 


tory manager for Bendix Eclipse. 


George P. Herman, Nebraska, part- 
ner with Oehrle and Bergman. 


W. H. Jewell, Elmira, vice president 
of Ingersoll-Rand Co. 


Joseph A. Jordan, Syracuse, vice 
president of Barnes & Jordan, Inc. 


Leroy E. Knight, Northern New Jer- 
sey, supervisor of ineentives for Chicago 
Pneumatic Tool Co. 


Albert O. Ohline, St. 


engineer with Moog Industries, Ine. 


Louis, tool 


Carl A. Otto, Milwaukee, vice presi- 


dent of Johnson Service Co. 


Emil J. Panuska, Greater Néw York, 
toolroom supervisor for Ford Instrument 
Co. 


Hans Petersen, Twin Cities, chief 
designer, Continental Machine. 


Winston C. E. Prins, Potomac, gen- 
eral engineer for U.S. Navy Depart- 
ment. 


John J. Rodman, Cleveland, service 
engineer with Detroit Tap & Tool Co. 

Joseph W. Roboshil, Philadelphia, 
foreman for Tinius-Olsen Testing Ma- 
chine Co. 

John Skurat, Mid-Hudson, process 


engineer for International Business 


Corp. 


Raymond W. Wands, Syracuse, vice 
president of Mack-Miller Candle Co. 
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SPECIAL EVENTS 


ASTE 27th Annual Meeting April 18-22, 1959 chroeder Hotel, Vilwaukee. Wis 


CHAPTER MEETINGS 
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Production Men 
ENGINEER 

the Carbide. 

in the 

Tools... 


for Best 


on-the-job 


Results 


26) st Ce a 6 oe, eee 


‘ PRODUCTION MEN KNOW cutting problems better than anyone else. 
That’s why all V-R Carbides are engineered by production men to 


F <4 handle thousands of production applications. This fund of cutting 
4 know-how goes to work for you whenever you use V-R Carbides 
, LP 


and cutting tools. 


\ HERE'S THE POINT. You wouldn’t specify 1020 steel for a job 
requiring a nickel-chrome 3140. Similarly, the proper Carbide grade is 
determined by the specific cutting problem. Give us the full details on 
your applications — V-R engineers will work with you to fit the 


right Carbide to the job. i 
| 
COMPLETE LINE OF CARBIDE, CERAMIC AND Send for new Catalog VR-58 r= &. 


TANTUNG® CAST ALLOY CUTTING TOOLS. ao 
ae 


Vascoloy-Ramet corporation 


PRIME’ MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


for complete details ;{ 
} 


852 Market Street * Waukegan, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-138 The Tool Engineer 





Progress in Production 


FASTER PRODUCTION WITH TURNTABLE SETUP 


Production costs met a substantial cut 
through an ingenious twist in flame cut- 
ting procedures at Midvale Heppenstall 
Co. While in conventional operations 
cutting torches are moved over a sta- 
tionary workpiece, in this setup work is 
positioned on a controlled speed turn- 
table and rotated past stationary cutting 
torches. Example of the results: huge 
multiple ring forgings were flame cut 


Five stationary torches make quick, 
accurate cuts in a multiple ring forg- 
ing to produce four equal rings. 


into equal sized rings in less than one- 
tenth the time required for machining. 

Engineering imagination created the 
unusual operation illustrated, set up 
with the help of engineers of Linde Co.., 
Div. of Union Carbide Corp. Five 
torches mounted on a vertical rig slice 
the big forgings horizontally as they ro- 
tate past the torches. A single operator 
regulates speed of the electromotive 
turntable and controls intensity of the 
cutting flames. The drastic reduction in 
machining time is shown in the time sta- 
tistics of one job which formerly took 
320 hours but requires less than 115 
hours using the new method—little 
more than one-third the original time. 

Any type of steel from low carbon to 
high alloy can be cut with this setup 
which handles work from 36 in. OD to 
more than 200 in. Speed of the turn- 
table, which can carry parts weighing 
up to 60 ton, can be controlled accur- 
ately from 0 to 20 turns per hour. Torch 
carriers move on tracks that are radial 
to the table. 

For bevels or vertical cuts, torches are 
mounted on a_ horizontal arm. With 
these, vertical cuts and deep 40-deg 
chamfer cuts can be made simultaneous- 
ly on the inside of the rings. When com- 
pleted, less than one inch is left on the 
cut faces for machining. 


SPRAYED TUNGSTEN CARBIDE 
GIVES FACING EFFICIENCY 


Hard facing with a spray gun means 
both efiiciency and economy at Metalliz- 
ing Engineering Co., Inc. The company 
recently developed a spray powder of 
tungsten carbide that permits deposit 
efficiency of better than 90 percent. 
Coating speeds are 110 to 150 sq ft per 
hour, 0.001 in. thick. Any coating thick- 
ness can be applied. 

After spraying, coatings are torch 
fused. This, plus close control of coat- 
ing thickness permitted and the com- 
paratively smooth surface produced, 
minimize finishing operations. 

Engineers of the company expect the 
process, which has been extensively field 
tested, to find wide application on parts 
subject to extreme wear conditions. 





DEVELOP PRACTICAL TECHNIQUE 


TO DIE CAST BEADED CHAIN SPROCKET 


An unusual method is 
Gries 


permitting 
Corp. to die-cast 


sprocket shapes for use with beaded 


Reproducer 


chain which hitherto has been econom- 
ically impractical. The technique en- 
ables engineers to die-cast the sprocket 
in what is basically its original form. A 
No. 3 sprocket with 12 sockets and an 
OD of %e in. currently is in production 
as the forerunner of a line of similar 
Result is a 
sprocket that affords excellent traction 


parts in the common sizes. 
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and will operate satisfactorily at mis- 
alignments up to 23 deg in either the 
case of parallel or skewed shaft ar- 
rangement. 

In order to produce the part econom- 
ically, Gries uses high-speed automatic 
machines. Normally a one-piece die 
casting would be made in each shot on 
these units. To produce the beaded 
chain sprocket, two parts are cast and 
automatically trimmed and assembled in 
the same evcle on one machine. Such 


high-speed automatic production en 
ables the company to sell the product at 
less than 2 cents apiece in quantity lots 

Originally, sprockets for beaded chain 
drives were made by machining. A 
cording to Gries engineers, early at 
tempts to reduce cost of the intricate 
parts by die-casting were only partially 
successful because major revisions of 
the original design were necessary to 
make die casting economically possible 
Consequently, former die-cast designs 
were considered to have suffered in per 
formance. Gries met the problem by 


production technique 


139 





STRIPPIT UNITS 


... Stake nuts permanently 


with every press stroke ! 


STRIPPIT PIERCE NUT UNITS save operations, time 

and money in assembly panel production with single-stroke 
insertion of Fabristeel Multipierce Nuts* into sheet 

metal up to .125” thick. 


Permanent Fastening by an Exclusive New Process—as nut pierces 
stock, metal flows into nut shoulder slot. becoming an integral 
part of the stock. 


High-Speed—fast press setups, automatic feed of nuts to units 
for long, medium or short runs gets maximum production per press. 
Flexibility—Pierce Nut Units can be quickly press-mounted in 


any desired pattern, changed on short notice. re-used over and over. 
*A Product of Fabristee] Products, ly 


Die button causes material Simultaneous embossing 


to flow into nut slot 


Each nut is its own punch, 


a new one each time lor flush fastening 


WRITE FOR DEMONSTRATION on your press! The speed and simplicity of 
Strippit Pieres Nut operation has to be seen to be believed. Also request 


new catalog for complete speciheations 


WALES STRI PPIT inc. MOUDAILLE 


= 


211 Buell Road, Akron, New York Verne 


In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-140 
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ULTRASONIC SEAM WELDER 
JOINS DISSIMILAR METALS 


Sheets of dissimilar metals can be 
joined continuously by an_ ultrasonic 
seam welder currently in the develop- 
ment stage at Westinghouse Electric 
Corp. There is no need for special sur- 
face preparation prior to welding with 
this equipment which promises to seam 
welding the advantages of ultrasonic 
welding. According to Dr. C. E. Arnt- 
zen, manager of Westinghouse’s mate- 
rials engineering department, “the ap- 
paratus will weld dissimilar metals not 
weldable by fusion 
points out that such metals can be 


processes.” He 


joined by cold welding, but that method 


Me 


model of the ultrasonic 
seam welder is completing a weld be- 
tween two 10 mil thick aluminum 
straps. 


Laboratory 


requires a large deformation of the met- 
al pieces being joined, which ultrasonic 
welding does not require. 

In operation, sheets of metal to be 
welded are passed between two wheels 
vibrating at 20 kilocycles per second. 
Periphery of the wheels presses against 
the metals on opposite sides of the 
sheets. At the point of contact, the 
wheels break up the oxide coating on 
the metal surfaces and by a kneading 
action weld the metal lattices on the sur- 
faces of the metals themselves. Although 
appearance of the resultant weld is sim- 
ilar to an electric weld, no electric cur- 
rent passes through the spot being weld- 
ed. As the weld is completed, the met- 
als are moved through the unit by a 
variable speed drive. 

Center of the vibrating wheel is at- 
tached to a transducer assembly which 
is used to convert electrical energy to 
the high-frequency mechanical vibra- 
tions, Electrical power causes the trans 
ducer to vibrate longitudinally. Vibra- 
tion is passed down a coupling bar and 
enters the wheel, causing it to vibrate as 
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a solid disk with a free circumference. 
This action causes the center of the 
wheel to be pulled in and out and 
causes flexural vibrations to move radi- 
ally out from the center of the wheel to 
its circumference. Wheel surfaces in 
contact with the work move in opposite 
directions by having the transducers 
work in opposition to each other. With 
the experimental welder, two sheets of 
aluminum 0.010 in. thick have been 
seam welded continuously at a rate of 15 
ipm. Other accomplishments have been 
seam welding of light silver foil to 14 
in. thick copper strap at 20 ipm. These 
welds were made while supplying 500 
watts to each transducer or 1000 watts 
to the entire unit. 

Investigation is scheduled to continue 
on the ultrasonic seam welder in an ef- 
fort to increase welding speed as well as 
to increase the thickness of the metals 
that can be welded. 


PRODUCTION MOLDING JOB 
UTILIZES PLASTIC 


To achieve an economy line of pumps 
Barnes Mfg. Co. has turned to a sturdy 
plastic that can be molded to precise 
contours of impellers on a production 
basis. For the conventional material for 
such parts in other lines, the company 
has used cast bronze. In the new setup. 
Kralastic, a resin-rubber blend pro- 


duced by Naugatuck Chemical division 
of United States Rubber, is injection 
molded, to obtain a prime advantage 
cost. 

The company reports that there is vir- 
tually no variation in size or shape of 
the plastic parts which are formed as a 
single unit by the molding process. Ex- 
ceptionally smooth surface of the plas- 
tic parts apparently aids water passage 
in the pump and contributes to efficien- 
cy. Temperature changes and rust also 
leave the parts unaffected. 
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100 REWARD 


We at Zagar 
make the following offer: 


We'll send you our check in the amount of $100 for 
every lead that materializes into an order for a 
drilling machine with these specifications: 

1. Using 50 or more spindles at one pass. 

2. Holes must be 2” diameter or larger. 

3. Steel or other tough materials. 
A hint to help locate such a job: 


Plants and shops which use a large number of single- 
spindle drilling machines are logical prospects, 
because one Zagar multi-spindle drilling machine 
can drill up to 1500 holes at one pass. 


Describe your job clearly for our Engineering Depart- 
ment to judge. Please include the coupon below. 


Mr. FRANK G. ZAGAR, President 
ZAGAR, Incorporated 
24000 Lakeland Bivd., Cleveland 23, Ohio 


Please consider the accompanying job for a “$100 reward”. 


Name, Title 
Company 


Address 
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Superior Tooling 


NDARD’S Carbide Tipped EXPANDABLE SHELL REAMER 
. a Quality tool for high production precision reaming . . . 
Designed, developed by Superior Technical Skills. 


ACCURACY... Uniform Expansion of all cutting 


edges eliminating high or low lands. SUPERIOR 
Result: PRECISION REAMING. ST vo 
SKILLS 

Replacement Shells available. At STANDARD thot means: 

esul C ER COST Know 

kK t: LONGER TOOL LIFE LOWER CO DESIGN ond ENGINEERING aaa 
... Solid Tool Body maintains rigidity of TESTED, and PROVEN by EXPERIENCE... 

conventional reamer. with the IMAGINATION fo solve 1 = 

Result: HIGH SURFACE FINISH 

METALWORKING PROBLEMS... TODAY! 


(...No Regrinding after expansion. 


T1ON...Quality... Dependability... Since 1881! 


The STANDARD Quality Line + TWIST DRILLS 
REAMERS «+ TAPS + DIES + MILLING CUTTERS 
END MILLS « COUNTERBORES « CARBIDE TOOLS 

GAGES + HOBS 


~ Sranparp Toot (“o. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 
BRANCH OFFICES IN: NEW YORK - DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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TOOTS of today 


Electronic Tracer 


sketches of intricate 
shapes and forms can be used to guide 


Pencil line 


oxygen single or multi-torch shape- 
cutting machines with this electronic 
tracer. A built-in automatic kerf com- 
pensator permits reproduction of one 
or thousands of complicated metal 
parts precisely from exact size draw- 
ings. Parts can be reproduced without 
necessity of making allowance for kerf 
width on the drawing. 

The unit, known as the Linde Photo- 
cell tracer, requires no metal or plastic 


templets, photographic negatives or sil- 
houettes. Drawings of parts are made 
in the exact size of the part desired. 
Tracing accuracy is assured and 1n- 
tricate metal shapes and small holes 
can be cut easily. The tracer is not 
sensitive to extraneous light and will 
not follow shadows. Tracing speed is 
controlled by an eddy-current governor 
which provides smooth, stepless speed 
control over a speed range adjustable 
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from 2 to 30 ipm. At average cutting 
speeds, the tracer can negotiate 90 deg 
turns with ¢-in. radius. 

With the tracer it is possible to use 
line drawings that will make the cut- 
ting torches move from one series of 
cut shapes to another, without inter- 
ruption. It is also possible to operate 
the unit manually by using a steering 
knob on top of the tracer. 

Heart of the Photocel tracer is a 
photoelectric scanning head geared to 
a steering motor which in turn is con- 
nected by means of a geared belt to 
the drive head. The main control box 
can be remotely mounted. A small re- 
mote control box can be located either 
on the machine or on the tracing table. 

Linde Co., Div. of Union Carbide 
Corp., 30 E. 42nd St., New York 17, 
N. ¥. T-2-1 


Weigher and 
Feeder System 


A continuous weigher and gravi- 
metric feeder system provides accurate 
automatic feeding. The weigher con- 
sists of a circular trough through which 
pass a series of flights attached to a 
rotating plate. These flights convey the 
material in a positive, continuous flow 
circularly through approximately 300 
deg from entrance to exit points. The 
pivot axis of the weigher and the en- 
trance and exit points are all in vertical 
alignment, permitting easy installation 
within existing processing operations 
Control 


adaptable to 3 to 15 psi pneumatic air 


system for the weigher is 
signal control or mechanical systems 

Either a 24-hour dial or continuous 
type recorder is optionally available to 
give a record of the flow. They can be 
either electric or spring motor driven 
and located at a point remote from the 
weigher. 

The weigher can be adapted with 
control equipment to operate as an 


accurate gravimetric feeder. In most 
cases, the entrance and exit points of 
the weigher and feeder are in line with 
pivot axis of weigher. The device re- 
mains accurate under varying material 
characteristics and hot or cold material 
can be handled with equal accuracy. 
Stephens-Adamson Mfg. Co., Aurora, 
Ill. T-2-2 


Milling Machine 


Rapid accurate milling of light and 
medium production work can be done 
on the No. 1 bed type milling machine. 

Available in three standard arrange- 
ments to suit special needs, each of the 
models has lever feed for rise and fall 
of lever head; micrometer cross adjust 
ment of saddle; 3-in. diameter adjust 
able overarm and heavy arbor support; 
head; 1-hp 


geared head motor and push-pull selec 


counterbalanced milling 


tor switch and. starter. Six spindle 
speeds are in two ranges—-111 to 1105 
rpm or 247 to 2463 rpm. A 1'4-hp 
motor instead of 1l-hp is optional. Un- 
usually wide tables facilitate mounting 
of large fixtures, and long ways provide 
spindle rigidity. 

There are three standard arrange- 
ments: Model 1A for economy on small 
lot production work. Table work sur 
face is 9!%@ x 27 in. with single T-slot 
lever feed. 10-in, stroke and micrometer 
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table stops. Model 1B with hydraulic 
feed is designed for longer production 
runs. It offers choice of two tables 
(9'%4. x 27 in. with single T-slot, 10-in. 
stroke, hydraulic lever control for rapid 
approach, feed and return; or 9'i6 x 
32 in. with three T-slots, 15-in. stroke, 
electrical push-button control for rapid 
approach, feed and return). It has 
hydraulic feed, including pump, cylin- 
ders and valving; infinitely adjustable 
feed 14% to 40 ipm; rapid traversing 
at 100 ipm, and adjustable table stops. 
Model 1C, for low production and tool- 
room work, has table work surface 
9'"46 x 32 in. with three T- slots, 15-in. 
stroke, handwheel screw feed with mi- 
crometer dial and micrometer table 
stops. 

The Producto Machine Co., 990 Hou- 
satonic Ave., Bridgeport 1, Conn. T-2-3 





and Startling 


(in price and performance) 


FAMCO'S 
NEW 

| POWER 
PRESS 


LINE 


Here's the power press line that 
gives you all the press econo- 
mies you need... lower mainte- 
nance, greater production and 
lower cost. 

Furthermore, Famco Power 
Presses—6 to 18 tons—are 
equipped with a pneumatic fric 
tion clutch and brake. A high 
torque, low inertia unit that self- 
compensates for wear and 
assures you years of additional 
press life. 

Write today for 


literature on the new “a 
Famco Power Press line 


Pneumatic friction clutch 
and brake, never needs 
adjusting, never overheais 


Adjustable Speed Sheave 


The MS adjustable speed 
are designed to avoid fretting corrosion 
as well as freezing and sticking. Bearing 
surfaces are re-oiled from a reservoir 


pulleys 


with each rotation of the pulley. 
There are no keys to obstruct oil 
flow around the surface between the 
flange hub and sleeve. A_ series of 
torsionally resilient nylon-faced rubber 
keys, located outside the bearing sur- 
faces carry belt torque while assuring 
even distribution of the load and equal 
transmission of power by both flanges. 
Pulleys will run indefinitely at set 


speed without sticking. There is no 


down time, no periodic running through 
the speed range. 

Turning the motor base handwheel 
to move the motor away from the 
driven machine, will slow the speed 
through a continuous range. 

The series consists of five pulleys: 
MS-77-2, MS-97-3, MS-97-5, MS-127-10 
and MS-127-15, rated respectively 2, 3, 
5, 10 and 15 hp. The horsepower rat- 
ings are based at constant torque and 
for maximum speeds, that is at maxi- 
mum pitch diameter. At other pitch 
diameters, horsepower capacities re- 
duce in proportion to the driven speed. 

T. B. Wood’s Sons Co.. 
burg, Pa. 


Chambers- 


T-2-4 
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Double-End 
Transfer Machine 


Up to six metal forming or metal- 
working operations are performed by 
this automatic, double-end transfer ma- 
chine at high-production rates on each 
end of tubular or solid round stock. 


It will handle stock up to 2 in. diam 


machine company and will cycle at a maximum rate of 


3132 Sheridan Road @ Kenosha 2, Wisconsin 3600 pieces per hour. Stock is fed to the 
PRESSES .. AIR, ARBOR, POWER, FOOT machine conveyor from a magazine or 


SQUARING SHEARS, MILLING MACHINES, BAND SAWS conveyor, carried through the machining 





or forming stations by the transfer 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-144 
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mechanism and deposited on another 
exit conveyor or tote box. Milling, cen- 
tering, boring, threading. deburring, cut- 
off, spinning, flaring, press forming, 
and de-dimpling can be performed in 
combination on ferrous or nonferrous 
parts. 

Two opposed motorized power heads, 
mounted on a fabricated steel base that 
encloses the hydraulic power unit and 
electrical control panel make up the 
hydraulically operated, electrically con 
trolled mac hine The heads can be post- 


tioned along the base on slides so that 


part lengths varying from 1 to 10 ft can 
be handled by one machine. Parts up to 
50 ft long can be processed on a ma- 
chine of this type. 

The double-end transfer machines are 
made in a variety of sizes within the 
basic design to fit individual part pro- 
duction requirements. Head drive mo- 
tors, spindle diameters and hydraulic 
power capacities are provided for spe- 
cific operation sequence as are the over 
all lengths of the machine. 

Walter P. Hill, Ine., 22183 Tele 
graph Rd., Detroit 19, Mich. T-2-5 





Vernier Scales 


Easily mounted on any machine. 
these vernier scales assure original ac- 
curacy. The expanded vernier can be 
read accurately at full arm’s length 
without magnification. 
backlash, and 


leadscrew wear cannot change the built- 


Lead screw errors, 
in accuracy. Because they are self- 
aligning, the scales are easily moved 
from one machine to another. 

Edgcomb Engineering & Engraving 
Co., 1105 N. Hollywood Way. Burbank 
Calif T-2-6 


February 1959 


Electronic Tracer Drives 


Line of electronic tracer drives ap- 
plicable to machine tools as feed drives 
on tracing operations are available with 
single-axis, dual-axis and full two-axis 
travel. Each drive unit consists of a 
tracing template follower; and opera- 
tors station; a packaged, cabinet 
mounted control unit; and controlled 
idjustable speed d-c feed motors. 

The tracing head is rigidly mounted 
to the tool carriage so that it follows 
the contours of a tracing template. 
Control feed motors are mounted on 
the machine and coupled to tool feed 
screws. Motor control and regulating 
devices for the drive are housed in a 
single control cabinet which can be 
mounted on a common base with the 
machine, mounted on the machine it- 
self, or near the machine. The opera- 
tor’s station can be located for operator 
convenience. 

The drives are used where high 
volume, repetitive parts are produced; 
they cut down setup time from piece 
to piece. Depending upon the condition 
of the machine upon which the drive 
is mounted, repetitive accuracy of up 
to 0.0015 in. can be expected 

The drives are so arranged 


permit use of the machine tool man 





Pipe and Tube Mills 


Product dependability— 
integrity of manufacture 
—engineering for specific 
production needs have all 
contributed to establish 
Yoder equipment as the 
industry standard of excel- 
lence. Since 1909 Yoder- 
built machinery, including 
Pipe and Tube Mills, Roll 
Forming Equipment and 
Rotary Slitters, have earned 
world-wide customer satis 
faction and recognition. 


Profit from Yoder's years 
of engineering and service 
experience. Send today for 
the illustrated Yoder Pipe 
and Tube Mills Book. 

THE YODER COMPANY 


5525 Walworth Ave., Cleveland?2, Ohio 


ENGINEERING 


PIPE AND TUBE MILLS 


ferrous or non-ferrous 
COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES 
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ually without using the tracer, Constant 
feed rate, regardless of the contour ot 
the template, assures constant chip load 
and smooth surface finish. Speeds and 
feed rates can be changed by adjusting 
a single speed rheostat. The drive sys- 
tem also provides under-deflection con- 
trol, so that if the stylus loses contact 
with the template, the feed motion is 
stopped to prevent damage. 

The tracer drives also can automat- 
ically trace either the inside or the 
outside of a closed loop, with no at- 
A ball and 
socket stylus design provides for ac- 
cidental deflection of the stylus up to 


tention from the operator. 


90 deg without incurring damage. 
Reliance Electric and Engineering 

Co., 24701 Euclid Ave., Cleveland 17, 

Ohio T-2-7 


Vertical Balancing 
Machines 


Series of automatic Schenck vertical 
balancing machines for either static or 
dynamic balancing are made in five 
standard sizes and cover weight capaci- 
ties from 0.5 to 1100 Ib. 

The balancers are particularly suited 
for disk-shaped parts. The workpiece 
holder (arbor or faceplate) is integral 
with the balancing spindle and can be 
provided with a quick clamping device. 
Once the rotor is set up and the starting 
button pushed, the machine runs auto- 
matically up to full speed; amount and 
location of the unbalance is shown by a 
light spot on the instrument screen and 
frozen in position, and the machine is 
electrically 


stopped. Complete cycle 





FOR HEALTHY 
DRILLING 
OPERATIONS 


USE ACCURATE DRILL JIG BUSHINGS—made of high 
carbon, chrome bearing steel—exclusively. 

2 INSIST UPON ACCURATE BUSHINGS—the bushings that 
have precision ground and honed holes — outside di- 
ameters and shoulders ground concentric and square— 
bushings that are consistently uniform and dimension- 


ally stable. 


3 TAKE ADVANTAGE OF ACCURATE’S SERVICE—all 
standard sizes shipped “same day” your order received 
—complete stocks maintained at factory and convenient 
warehouse locations. 


Call or write today for free ABC Bushing catalog and price list. 
ACCURATE BUSHING CO. 
o J | Lift e Fixture 


443 North Avenue, Garwood, New Jersey 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-146 





takes 10 to 20 sec. 

Standard, interchangeable component 
screens are available for workpieces that 
can be corrected only in certain cir- 
cumference sections to eliminate split-up 
difficulties and correction inaccuracies. 
Correction units for drilling, milling, 
etc. also can. be added to the machine 
for manual or automatic control. 

Cosa Corp.. 405 Lexington Ave., New 
York 17, N. Y. T-2-8 


Automatic Torch 
for Welding Preparation 


Model Q-3 automatic torch uses an 
electric arc to melt metal; simultane- 
ously a jet of compressed air blows the 
molten metal away. 

The device consists of a head with an 
electrode feed mechanism which feeds 


consumable copper coated  carbon- 
graphite electrodes as required and 
supplies a jet of air at the proper lo- 
cation. 

The head is mounted on a tractor 
permitting straight line or circular 
travel at predetermined speed. Where 
work is positioned, the Q-3 head can be 
removed from the tractor and mounted 
on the positioning equipment in the 
same manner as an automatic welding 
head. 


The head can be set at any angle to 
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the work to produce a variety of grooves 
and bevel contours. It will handle 
Copperclad Arcair electrodes from Ye 
to 3g-in. diameter inclusive; the tractor 
has a speed range of 0 to 180 ipm. 
Arcair Co., Dept. 209, Lancaster, 
Ohio. T-2-9 


Toolholder 


sure additives reduce heat of metal-cut 
ting and permit fast feeds and speeds. 
Field produces a good 
finish and efficient metal-cutting action 
with less force on the tool than with 
conventional cutting oils. 

Effective bactericides in Cimperial 
provide lasting immunity from rancidity. 
It also has unusual rust control quali- 
ties even in lean dilutions. Two inde- 
pendent rust inhibitors prevent electro- 


tests show it 


Hydraulic Marking Unit 


A standard packaged unit for hydrau- 
lic roll marking is available as the 
No. 58U (illustrated), with or without 
hydraulic power unit. Also, as the No. 
58 hydraulic marking machine, the 
same marking unit is mounted on a 
standard base. 

The hydraulic marking machine, 
which measures only 1 ft square, can 


A tool bit and chip breaker are 
combined in this single tool which pre- 
establishes clearance and rake in the 
toolholder. Result is free cutting action 
and a short, cool chip. 

The tool is designed to use high-speed 
steel, stellite and carbides. The bit is 
preformed with positive or negative rake 

and the same bit can be used with 
right or left-hand holders. 


chemical process of rusting, and coun- 

teracts corrosion on all metals. 
Cincinnati Milling Products Div., Cin- 

cinnati, Ohio. T-2-11 


be mounted right side up, upside down 
or at any angle at any location. Be- 
cause it employs the rollmarking prin- 
ciple, parts can be marked while in a 





Four cutting edges of the bit are used 
between grinds. Sharpening is accom- 





get more production 


at lower cost with 


HANNIFIN 


“FD” PRESSES 


e 
A COMPLETELY NEW LINE OF HIGH-SPEED 
HYDRAULIC BENCH PRESSES 
* 


FAST DELIVERY—ALL THESE SIZES! 
2,3, 4, 5, 6, 8, 10 and 12 TONS 











HEAVY-DUTY OPEN-GAP 


plished by squaring the end of the bit. PRODUCTION PRESSES 


An optional stop attachment permits 
use as turret tool block without chang- 
ing setting or cross slide adjustment. 
Tool blocks also are available to adapt 
the tool to screw machines, 
turret lathes, automatics or drill presses. 

4 Sides Tools, 48 Highgate Rd., Ber- 
keley, Calif. T-2-10 


Our quantity production gives you highest quality at lowest cost 
THEY HAVE “EVERYTHING”... USE THEM FOR... 


Dual Safety Hand Lever Controls Assembly Operations 
Dual Electric Push-Button Controls Riveting — Staking 
Adjustable Stroke Control Forming — Stamping 
Reverse on Pressure or Distance Trimming Die Castings 
Full Automatic Cycling Trimming Plastics 
Hannifin High Speed Hydraulic index Tables Molding Semi-Conductors 
Reciprocating Hydraulic Slide Feeds Preforming — Compacting 


uses in 
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Water Soluble MAY BE FLOOR MOUNTED~— OPTIONAL, LOW-COST BASES AVAILABLE 


Cutting Fluid Call in your nearby Hannifin man 


prove how you can do more at lower cost with Hannifin presses. Or, write 
The 


perial Concentrate, 





he’s a trained production analyst—to 


for our new Bulletin 132A. It tells the whole story 


HANNIFIN COMPANY 


519 South Wolf Road e« 


called Cim- 
is a water miscible 
cutting fluid for heavy duty, low clear- 


chemical solution, 


ance, lew speed operations. Mixed with 
water at dilutions ranging from 1:5 to 
1:15, this single mix fluid can be used 


Des Plaines, Illinois 


for standard milling and grinding. A DIVISION OF PARKER-HANNIFIN CORPORATION 
This cutting fluid is said to increase 
tool life and cutting efficiency by means 


lubricity. 





of chemical Extreme pres- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-147 
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Packed with vital 
new developments... 


PRODUCTION 
HANDBOOK 


For higher output, lower 
costs, peak efficiency, this 
new Handbook is the key to 
the management-engineer- 
ing methods that are revolu- 
tionizing industrial produc- 
tion today. ‘New materials, 
new machines, new proc- 
esses, new functioning of 
company organization —all 
are reflected in this Hand- 
book's 1,700 pages of prac 

tical production know-how 


The only fully integrated guide 
to modern manufacturing, this volume 
at your fingertips proved principles 
and work-saving systems, and suc 
ce operating procedures for each 
phase of modern production activity 


Edited by GORDON B. CARSON 
With Board of 48 Contributing 
Consulting Editors. 


@ Simplified analytical methods 
help cut through the calculations and 
paperwork attendant on complex manu- 
facturing processes. New approaches and 
techniques help to save hundreds of hoyrs 
in completing work and time studies, iso- 
lating costs, interpreting research. From 
the world’s cumulative literature of pro- 
luction the Handbook organizes the 
knowledge of experts, adaptable for use 
in companies of every size and type 


25 AUTHORITATIVE SECTIONS ! 
Plant Organization. Production Planning 
Control. Control Systems. Materials Con- 
trol, Standardization. Purchasing. Stores- 
keeping. Quality Control. Statistical Meth- 
ods. Charting, Graphic Methods. Process 
Charts. Work Measurement. Motion, Meth- 
ods Study. Work Simplification. Wage 
Plans. Electronic Computers. Research, De- 
velopment. Plant Layout, Location. Etc. 


725 Forms, Charts, Photographs. 
1,700 Pp. 6" x 9" format. $16. 





MATERIALS HANDLING 
HANDBOOK. 47 Sections cover 
today's methods and equipment for efh- 
cient, low cost materials handling at 
every stage of production. How to 
analyze operations; plan, install new 
systems; measure results. Edited by 
Herold A. Bolz & George E. Hagemann, 
with 84 Contributing Consulting Edi- 
tors. 991 ills.; 1740 pp.; 6x 9 $20 











pom USE COUPON TO ORDER = ee ae 


Please send 


[-) Production Handbook, 2nd Ed. $16 
[] Materials Handling Handbook $20 
Check enclosed []) Send COD 


i 
l 
i 
l 
| Bill firm ) Bill me 
i Firm 

i 

| Ordered by 

i 

i 


Address 


Cit Zone __State 
THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 
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fixtured position on rotary feed tables, 
in-line transfer units, or other auto- 
mated setups. 

Slide travel (left to right) is 14 to 
3% in; up and down head travel is 
0 to Y in; maximum pressure is 8000 
lb. The machine affords unlimited die 
space, while head adjustment is 4 in. 
Slide speed is fifty l-in. strokes pet 
min, 

Cadillac Stamp Co., 17313 Ryan Rd., 
Detroit 12, Mich. T-2-17 


End Mill 


This center cutting end mill permits 
plunge cutting. At the same time cut- 
ting action of four flutes assures an 
excellent finish. 

End mills in this line are made in 
double end as illustrated, single and 


regular, single end long, and single end 
extra long. Sizes range from 1% to 
1%4-in. in various lengths. 

The Weldon Tool Co., 3000 Woodhill 
Rd., Cleveland, Ohio. T-2-18 


Universal Grinder 


Bore, OD and rotary surface grinding 
is accomplished by a universal grinder 
capable of tolerances within 50-mil- 
lionths roundness. The standard ma- 
chine package is available as a basic 
machine with cross slide as standard, 
plus “building-block” attachments for 
special operations. 

Hydrastatic 
featured. 


antifriction ways are 
Because of this, table and 
cross slide are supported on “pockets” 
of oil without metal-to-metal contact. 
Oil pressure of 75 psi in the pockets 
increases in 


whichever pockets are 


under load to maintain exact level of 





IN EVERY FIELD, THERE IS ONE 


FOREMOST NAME IN SONIC 


ENERGY, THAT NAME IS BENDIX 


THE QUESTION IS: 
CAN YOU AFFORD 10 
BE WITHOUT SONIC 
ENERGY CLEANING? 


Some people shy away from Sonic Energy 
Cleaning (without investigating it) be- 
cause they feel they may not be able 
to afford it. 

Truth is—if Sonic 
applied to your cleaning problem eftec- 
tively—you can’t afford to be without it. 
In most Sonic Energy Cleaning installa- 
tions, the savings realized the first year more 


Energy can be 


than pay for the original cost—to say nothing 
of the additional advantages of fewer 
rejects and improved product perform- 
ance. 

As the pioneer and foremost authority 
on Sonic Energy, Bendix has proved these 
facts over and over. That’s why today 
we can put so much experience to work 
on your problems. 

One example of our ability to serve 
industry is our Sonic Energy Applica- 
tions Laboratory. It is unequalled for 
facilities and practical production ex- 
perience to provide the most efficient 
answer for cleaning applications that 
can use Sonic Energy to advantage. 

To such professional capabilities, add 
the most complete and versatile line of 
Sonic Energy Cleaning systems, and you 
have the full reason why so many com- 
panies with a cleaning problem come to 
Bendix® for the answer. 


FREE! NEW REPORT ON 
SONIC ENERGY CLEANING 
NOW AVAILABLE 


Explains the principles 
and workings of the 
process in detail 
Describes and analyzes 
typical results. Outlines 
five-step plan that will 
help you determine 
feasibility of Sonic 
Energy Cleaning for 
you. To get your copy 
write: PIONEER-CENTRAL DIVISION, BENDIX 
AVIATION CORPORATION, 2710 HICKORY 
GROVE ROAD, DAVENPORT, IOWA. 





SONIC ENERGY CLEANING > 
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the machine relative to the base. Hor- 
izontal and vertical control of ways 
is maintained within 0.00030-in. The 
1800-lb table can be moved with 14-lb 
pressure, 

Standard machine has table travel of 
20 in. Workhead cross slide travel is 
114% in, and workhead swivels 90 deg. 
Infinitely adjustable speeds of 150 to 
150 rpm are afforded through 114% hp 
variable speed workhead drive. 

Workhead spindle flange with six RAP BERe sami ". 
holes and six slots has 95°, inch OD. 4 : AMMA SERRE 
Swing inside standard guard is 12 in. 
which allows taking a piece 8 in. long. 
Standard OD grind capacity is 12 in. 
Wheelhead cross slide travel of 1%, in. 
allows for compensation and feed. 

Table speeds of 0-15 fpm for grind- 
ing and 35 fpm in rapid traverse are 
possible. Roughing cross feed is ad- 
justable from 0.0001 to 0.0006-in on 
diameter, while finishing cross feed is : 4 " 
0.0001-in, on diameter. Eliminates guessing 


The Heald Machine Co.. 5 New Bond 


St.. Worcester 6, Mass T-2-19 and squinting 


Profile T Lath Bigger Barrel. Graduations are farther apart. Numbers 
rorie racer Lathe are larger for fast, accurate reading. 


Bettie melds having nencineuier epecs Exclusive Cam Lock. A flick of the thumb locks setting. 
section can be bored accurately and 


with relative speed with the rotary Prevents costly reading errors. 
profile tracer lathe. In addition to ac- 
commodating most bottle mold work, 
the machine may be used for all con- 


ventional turning, boring and threading Chrome Clad” Finish. Black-filled markings contrast with 
operations. 


Simple Adjustment. Takes only a few minutes. Reading 
line always stays in original position. 


nonglaring chrome for easier reading in any type of light. 
Major feature of the lathe is an ul 


trasensitive electrohydraulic tracer, the : 
head of which is built into a bar that Always buy from your Lufkin distributor. He knows pre- 
is adjustably mounted at the front of cision tools. His stock is maintained to fit your needs. He 
the cro lide. Stylus deflection pre is always ready to give you prompt and reliable service. 
Ss s s defle res 

sure is 114 oz. Electrical amplification 
of stylus movement instantly translates 
the slightest work contour change into 
hydraulic slide movement. Accuracy of UF Kf, VI mM 
reproduction minimizes later hand-fin- ICR ETERS 
ishing operations | TAPES + RULES - PRECISION TOOLS 

At a feed of 100 ipm, accuracy of . . : — | 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-149 
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duplication of the tracer slide is +0.001 
in. Maximum tracer slide stroke at 
one setting is 4 in. A slide mounted 
between the tracer slide and the swivel- 
ing tool slide provides tool adjustment 
for diameter. The tool slide is set 
parallel to the work axis for length 
adjustment of the tool; the cross slide 
is provided with automatic pressure 
lubrication, 

The master spindle is located at the 
front of the machine for convenience 
in setup and operation. Positive gear 
drive from the headstock spindle 
through a quadrant mounted idler may 





be adjusted to remove all backlash 
between the lathe spindle and the 
master. A timing device on the master 
spindle permits angularly positioning 
the master mold and workpiece. 
+ e Either a female or male master can 
GOOD buying habit be used. With the master spindle 
locked stationary, a half mold or con- 
ventional flat template may be used to 
guide the tool for boring or turning. 
Because of the light stylus pressure, 
nonmetallic materials may be used as 
masters. 
The Monarch Machine Tool Co.. 
Sidney, Ohio. T-2-20 





Make sure every lathe in 


USE READER SERVICE CARD ON PAGE 
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ms a precision by using Gun Drilling Machines 


Standard drill head and feed com- 

om fs Back Ajust-Tru Chucks ponents are used on this machine for 
drilling gun parts. There are two 

basic machining stations. Six machin- 


ing units, three heads to each station, 
consist of one horizontal, one vertical 
and one inclined up horizontal. At the 
first station, forepart of table, the gun 


Sometimes it pays plenty to start new habits. 

It does in specifying and ordering chucks. 

Conventional scroll chucks at best guarantee only 
003” accuracy when new — which falls off on wear. 

Buck Ajust-Tru scroll chucks (2-3-and 6-jaw) guar- 
antee dead true precision — guarantee .0005” chucking 
duplicate parts. The Buck adjusting principle greatly 
lengthens useful precision life. You get precision and 
many other features in Buck chucks at conventional 
chuck prices. 

Start a good new habit today by sending for a catalog 
that shows why — “It pays to chuck with Buck.” 


Makers of Scroll, Power, 
Dust Proof, Independent K U C i TO 0 L C 0 M PA a Yy 
Chucks, 


233 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-150 





part is drilled simulttaneously from the 
inclined, vertical and rear horizontal 
units. The air-shuttle operated table 
moves to the second station adjacent. 
One hole is tapped from the 15 deg 
inclined unit, four tapped by the ver- 
tical head, and from the rear horizontal 
one hole is back counter-bored. Cycle 
of operation is automatic after loading 
the machine. Size of hole range is 
0.116 to 0.404 in. Holes are as close 
as 0.250 in. center to center. The ma- 
chining heads are fed by individual 
cam controlled drill units. 

Zagar, Inc., 23892 Lakeland Blvd., 
Cleveland 23, Ohio. T-2-21 


Grinding Quill 


This external grinding spindle, called 
the 12x-350 quill, is available for use 
with the Dumore Series 12 precision 
grinder. It also is useful as a quill 
for special work heads mounted in the 
grinder or by itself held in a special 
fixture. 

Completely sealed against grit and 
moisture, it is particularly suitable for 
grinding with diamond wheels on 


ceramics, quartz, carbon, glass and 
other highly abrasive materials. Work 
can be performed with cutting fluids 
without affecting spindle operation. 

Precision duplex bearings at the 
wheel end are capable of withstanding 
572 lb thrust load and 1070 Ib radial 
load at 8000 rpm for smooth operation 
and fine finishes. 

The Dumore Co., 1300. Seventeenth 


St., Racine, Wis. T-2-22 


Tap Follower 


When this spring-loaded tap ‘follower 
is tightened in the drill chuck, spring 
tension of 71% lb is placed on the tap, 
leaving both hands free to easily and 
accurately turn the tap wrench handle. 
This assures precision in the first 
threads. 

The tool, called Rigitap, is con- 
structed of 4140 steel and fits all stand- 
ard Y%-in. drill chucks. Particularly 


useful in prototype and short-run pro- 
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CASE HISTORY #19 
MAJOR AUTOMOBILE MANUFACTURER 


[Aitray) 


BORING 


TOOL 
Series 2010 


OPERATION Boring 20 holes around 4%” 
0.D. x 3” 1.D. Stator Blade Rings 


MATERIAL Cast tron 


SPEED-FEED 8,000 r.p.m. at 10” per min. 
stock removal .014” 


PRODUCTION 10,000 holes per grind. Use of 
this Atrax tool reduced number 
of special machines needed to 
maintain production from 18 to 6. 





CASE HISTORY #30 
MID-WEST PUMP MANUFACTURER 


stray) 


SOLID 
CARBIDE 


BUR 
Shape A-184 


OPERATION Plunge cut to 4” depth using 
milling machine 


MATERIAL Beryllium Copper 
SPEED-FEED Slow speed-hand fed 
PRODUCTION Extremely fine surface finish 


resulted with virtually no wear 
on Atrax Solid Carbide Bur. 





CASE HISTORY #31 
EASTERN AIRCRAFT MANUFACTURER, 


Le Wra\) 


END MILL 
Series 1505 
(Slow Spiral) 


OPERATION  Reworking and salvaging hard- 
ened dies and fixtures for 
retooling program 


MATERIAL Hardened steel Rockwell C-58 
and case hardened materials 


SPEED 1200 r.p.m. with hand feed 


PRODUCTION Atrax Solid Carbide Slow Spiral 
End Mills used on this rework 
and salvaging application 
proved extremely successful in 
time and material savings. 


THE ATRAX COMPANY 


Newington 11, Connecticut 
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ALINA 
DIAL TEST ee 


A fully reversible indicator incorporat- 
ing a clear easy-to-read, adjustable 
dial, graduated in half thousandths of 
an inch, a switch lever on the body to 
reverse action and TWO hardened 
chrome plated contact points of .030” 
and .100” diameter that are equipped 
with a non-slip ratchet. Furnished com- 
plete with a universal shank, body 
clamp, and plush lined steel case. 


® JEWELED 

® GRADUATED .0005” 
® READING 0-15-0 

® RANGE .030" 


*® SHOCK PROOF 


<{{[> WRITE FOR LITERATURE AND COMPLETE CATALOG 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N.Y. 


duction, it is suitable for drill press, 
lathe and vertical mill tapping appli- 
cations. A Bantam model is available 
for %4-in. capacity chucks, and female 
centers are available for both models. 

Rigitap Corp.. 5941 Wilson Ave.. 
Hollydale, Calif. T-2-23 
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In a word, plenty 

They can make your taps last up to six times 
longer 

They reduce work spoilage because they 
enable taps to cut more accurately, more uni 
formly, with less strain 

They can cut your present tap costs up to 65% 

We didn’t get these facts out of thin air 
They come from actual case histories in metal 
working plants where taps are sharpened regularly 
with Blake Flute and Chamfer Grindet 


These are Blake Chamfer Grinder / Blake Flute Grinder 
' « 


high-precision machine tools 

2 

jut they are not expensive And they're simple 
I 'p Blake and only Blake Flute and Cham 

fer Grinders, used in combination, create 

or restore: 1. exact indexing of cutting 

edges 2. controlled rake angles for each 


enough to operate so that anyone in your plant 
can become accomplished at precision tap grind 
ing with a minimum of fuss and feathers : hs h , ; 
> > job correctly ground spiral points 
WANT PROO! Just ask for it You'll 4. perfectly relieved chamfers make 

be glad you did one tap do work of six! 


EDWARD BLAKE COMPANY, INC., 450 CHERRY STREET, WEST NEWTON 65, MASS ti 
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Holding Device 

This multipurpose jig, called the 
Hexijig. 
through corners, flat or diameters of 


facilitates drilling holes 


hexagon or round components. It will 
accommodate rounds from 14 to 11% in. 
in diameter and hexagons up to 1.574 


in. Hole centers are adjustable to any 
variation and to any required accuracy. 

Inverted Vee design of the fixture 
assures precise hole location and mini- 
mizes drill breakage. It can be set up 
in a matter of minutes and used suc- 
cessfully by unskilled labor 

For long runs and prototype work. 
the Hexijig is adjustable for wear, and 
replacement bushings are available 

Distributed by Wharton Unitools, Val- 
ley Stream, L. I., N. Y. T-2-24 


Tracing Attachment 
Hydraulic, 


cating attachment, 


three-dimensional dupli 
called Synchro- 
Trace, can be used to convert a standard 
machine into an automatic profiler for 
die sinking, mold making or general 
contouring work. Adapted to an engine 
or vertical turret lathe, the attachment 
reduces setup time and permits mat hin- 
ing of contours that are inaccessible 
with conventional tracer controls with- 
out altering original capacity of the 
lathe. 

For automatic milling, no operator 1s 
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required after setup. Lt provides infinite- 
ly adjustable feeds from 0.001 to 0.250 
on either longitudinal or cross motions. 
Hand screw feed selection is available 
for all slides; power feed at infinitely 
adjustable rates is available on both 
longitudinal and cross feeds. Tracer 
stylus is fixed regardless of feed rate. 

For automatic turning, the attachment 
traces both sides of 90 deg shoulders in 


a single pass at a constant cut feed. A 
single dial controls both feed rates 
simultaneously. 

Conventional lathe control can be 
changed to Synchro-Trace or vice-versa 
in less than a minute. 

True-Trace Sales Corp., 9830 Rush 
St.. P. O. Box 3307. El Monte. Calif. 

T-2-25 


Stock Feed Unit 


Almost any hand-fed punch press 
can be converted to automatic feeding 
with the Reneo-Aire portable,  air- 
operated stock feed. The unit, which 
incorporates the patented Micro Valve 
control can be mountetd in a matter of 
minutes with links or rods. 

The punch press feed is entirely air 
operated. There are no solenoids, and 
thus no electrical connections are re- 
quired. Air consumption is minimized 
because power can be easily regulated 
for individual job requirements. 

The Renco-Aire is equally efficient 
for feeding strip or coil stock while 
maintaining uniform accuracy. 

With the Micro Valve for accurate 
feeding stock grippers are opened for 
instant loading and aligning of stock 
through the guide. Stroke length is 
readily adjusted on the built-in feed 
control stop. Feed tolerances may be 
held as closely as +0.002 in. With 
additional controls, the stock grippers 
can be set to synchronize with pro- 
gressive die operations. 

There is virtually no stock marking. 
Nylon, rubber or other nonmetallic 
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By design 


this OLIVER-FARQUHAR Forming Press 
will cut your production rejects 


EEE this 1000-Ton Oliver-Farquhar Four-Column Hydraulic 
Forming Press has unusually rigid construction. This guaran- 
tees minimum deflection under full tonnage loads and close 

lerance operation for accurate, high-output production. 
it can be equipped with either manual or electric 
pushbutton controls. You can select the controls to match 
your production requirements. A232 special high and 
low pressure fluid circuits are incorporated in this press. Fast 
advance, controlled pressing and fast return of the rams 
assure maximum production. 

Oliver-Farquhar Hydraulic Presses are available in popular 
standard sizes from 50 to 5000-ton capacities. O-F Mechanical 
Gap Presses are available in 75 to 200-ton capacities. You are 
invited to write, wire or phone for details on these presses or, 
better still, ask for our proposals or recommendations. And 

remember, Oliver-Farquhar Conveyors can be designed and 

built to give you the ultimate in automated loading and 
unloading for maximum press production. 


The Oliver Corporation 
A. B. FARQUHAR DIVISION 


Press and Special Machinery Departments 
York 92, Pennsylvania 


F zi , or 
Also Manufacturers of Farquhar Conveyors 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-153 
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gripping jaws can replace the steel 
for feeding highly 
prefinished materials. 

The Renco-Air automatic stock feed 
is available in four standard models, 
with 4 in. wide by 13 gage and 6 in. 
wide by 13 gage capacities. Stock 
lengths are adjustable from a minimum 
of 4% in. to a maximum of 8 in. They 
can be easily shifted from one machine 
to another. 

Industrial Div., 
Pneumatic Industries, Inc., 


Orchard, Skokie, Il. 


jaws polished or 


Cleveland 
64 Old 
T-2-26 


Sales 





GBOCGGOGBO 


Multiple-Dise @ Single or Gl!) 


Double @ Oil or Dry Type 


PULLMORE CLUTCHES 


Provide 


LONG WEAR 


Heat-treated alloy steel provides 
wear-resisting bearing surfaces that 
are machined to close tolerances. 
The shifter spool has a deep slot, 
hardened and ground, which pro- 
longs clutch life and reduces shifter 
fork wear. Discs have flat, true sur- 
faces, free from high or low spots. 
Thus operating conditions remain 
uniform, even after long service. 


Heavy Duty 
Spring Loaded 


rigale { 


Oil or Dry 
Multiple Disc 


LIFE 


Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 


Shows typical 
Installations of 
ROCKFORD 
CLUTCHES 
and POWER 
TAKE-OFFS 


Contains die Power 


Take-Offs 


grams of unique ap- 
Pepe plications. Furnishes 
| capacity tables, 
BW dimensions and 
complete specifica- 
wns (ONS. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, 


Export Sales Borg-Warner International — 


46 So. Wabash, Chicago 3, tll. 


il., U.S.A, Speed 


Reducers 


GG00C0C68 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Pneumatic Grinder 


A lightweight horizontal grinder and 
a high-speed die grinder have been 
added to this company’s line of portable 
pneumatic grinders. 

The horizontal grinder, designed for 
ease of handling and reduced operator 
fatigue in any metal removing or finish- 
ing operation, is available in various 


sizes and models with speeds ranging 
from 3100 to 12,000 rpm. Wheel sizes 
range from 3 to 8 in. in diameter. Lever, 
straight or grip type handles may be 
specified. 

The die grinder (illustrated) is availa- 
ble in two sizes, with rated speeds of 
either 40,000 or 60,000 rpm. They are 
suitable for a wide range of wheel sizes. 

Three-bladed type air motors and high 
quality, air-cooled bearings 
are used. A the 
rear of the tools assures quiet operation. 
Both integral and remote type exhausts 


precision 


silenced exhaust at 


are available. 
Thomas C. Wilson, Inc., 21-11 44th 
Ave., Long Island City, N.Y. T-2-27 


Automatic 
Positioning Table 


A tape-controlled, 2-axis, point-to- 
point Micro-Positioner automatic posi- 
tioning table any 
existing vertical spindle machine tool 
requires no the 
machine with which it is The 
self-contained unit consists of the table 
and control console which includes all 


can be used with 


and modification of 
used. 


programming and play-back controls. 
The table has 16 x 24 in. working sur- 
face and 14 x 18-in. travel. 

The table traverses at a speed of 90 
with a 6-ipm approach speed. 
Position accuracy is +0.001 in. 

The positioning program is carried 
for 


ipm 


on two stainless steel one 
each axis of the table. 
tor has the 


location by reading coordinate dimen- 


tapes, 
After the opera- 


directed table to a hole 


sions from accumulating readers in 


each axis, a indentation is 


placed on each tape by a built-in pro- 


precise 
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grammer actuated by pushbutton. Each 
hole location is programmed in se- 
quence in this manner. After program- 
ming, the table will automatically posi- 
tion to each hole location in sequence 
upon pushbutton command by opera- 
tor. All functions are directed from 
the control console. 

The compact size and relatively light 
weight of the Micro-Positioner allows 


easy portability. Depending on pro- 
duction requirements, it can be moved 
to another machine tool for a different 
operation. 

Industrial Controls Div., Topp Indus- 
tries, Inc., 5221 W. 102nd St., Los 
Angeles 45, Calif. T-2-28 
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Conductive Cement 


Hysol 6250 conductive cement, based 


on epoxy resins, contains only solids. 
Volume resistivity is measured at 0.01 
ohm-cm at 25 C. Offering excellent 


"a 


bond strengths to most materials, the 
cement is particularly useful for repair 
of printed circuits and for bonding of 
electrical components where soldering 
cannot be tolerated. The compound 
will cure fully in 24 hours at room 
temperature, or in two hours at 140 F. 

Houghton Laboratories, Inc., Olean, 


N. ¥ T-2-29 
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new, revolutionary 


ALINA 
SELECT-O-POINT 


drill grinders 


Designed for rapid and accurate grinding of: 
Keyway Milling Cutters «+ End Mills 
Spot Facing Cutters * Screw Taps 
Twist Drills + Step Drills + Reamers, etc. 


Three models to choose from — No. 01-2. Range .004” 
thru.080”—No. 03-6 Range .012” thru .240”—No. 2-32 
Range .093” thru 1.250”. Each machine is a complete 
system built around a planned drill point. Applied to 
twist drills, this new drill point will increase the useful 
life of your drills — reduce the drill thrust force — elim- 
inate the need for center punching — produce a rounder 
and more accurate hole — and on the larger drills afford 
you a drill point that will produce a round and almost 
burr-free hole in sheet metal. Fully variable adjustments 
may be accomplished with a minimum of effort; settings 
once selected may be altered or repeated exactly at any 
time. Accuracy and simplicity is built into each machine. 


<> WRITE FOR ILLUSTRATED LITERATURE 
ALINA CORPORATION 


122 East Second Street, Mineola, Long Island. New York 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-155 





Feb. 6-7. University or Cacirornia,. 

h ’ ti re | ro | where Lith annual industrial engineering in- 

w o Ss mee Tals) n stitute, to be conducted simultaneously 

on the Berkeley and Los Angeles cam- 

puses. Further information may be ob- 

tained from the Dept. of Conferences. 

University Extension, University of 

Feb, 2. University or Kansas, Ex- trol of production materials. AMA California, Berkeley 4 or Los Angeles 
tension Center. Second midwest work Academy, Saranac Lake, N.Y. For de- 24, Calif. 

course on Materials Handling Analysis, tails, write association, 1515 Broadway 

Kanses City. Kans. Edward S. Avison. Times Square, New York 36, N.Y. Mar. 9-10. Sree, FouNpDERS’ Society 

University of Kansas Extension Center. ; ran ; or America, 57th annual meeting, 

80th and Rainbow Bivd.. Kanses City Feb, 3-5. Tue Society OF THE PLAs- Drake Hotel, Chicago, Ill. Get complete 

rics Inpustry, INnc., Reinforced Plas- data from society headquarters, 606 


tics Div. 14th annual technical and Termine] Tower, Clevelend 18. Ohie. 
Feb. 2-6. American MANAGEMENT As management conference, Edgewater 


12, Kans. can supply full data. 


SOCIATION, One-week program for Beach Hotel, Chicago. Society office. Mar. 11-12. 
manufacturing and other executives 250 Park Ave., New York 17, N.Y. can 
concerned with procurement and con- supply more data. 


INSTRUMENT SOCIETY OF 
America, Pittsburgh Section. 9th an- 
nual iron and steel conference, Pitts- 
burgh, Pa. More information may be 
obtained from society office. 313 Sixth 
Ave., Pittsburgh 22, Pa. 





Mar. 11-13. Pressep Mevac Institut 
10th anniversary spring technical meet- 
) ing, Pick-Congress Hotel. Chicago, Il. 
7 wee vadgal Obtain more facts from institute head- 

ere $ 4 | quarters, 3673 Lee Rd., Cleveland 20, 


HIGH-SPEED-EDGE ~ 


| Mar. 16-20. AMERICAN SocieTy FoR 

oT k S Bl r | Merats. llth Western metal exposition 
ac aw 6 | e and congress, Pan-Pacific Auditorium 
and Ambassador Hotel, Los Angeles 


we TL i Calif. For details, write society office, 


7301 Euclid Ave., Cleveland 3, Ohio. 


Mar. 26. AMERICAN SOCIETY FOR QUAL- 
ity Controi, Rochester Section. 15th 
annual quality control clinic, sponsored 
by Rochester Society for Quality Con- 
trol, University of Rochester, Rochester. 
N.Y. For details, contact Earl D. Hogan. 
Eastman Kodak Co., Kodak Park 
Works, Engineering Div., Bldg. 23. 
Rochester 4, N.Y. 


This blade could have been packaged and shipped as Mar. 31-Apr. 2. American Power Con. 
a genuine MARVEL High-Speed-Edge Blade . . . and it 


might have performed to a customer's satisfaction. Instead, 


FERENCE, sponsored by Illinois Institute 
of Technology with cooperation of vari- 

it was rejected and will be scrapped because inspection : a 

revealed a minute imperfection ous colleges, and universities and pro- 
a . . , fessi ¢ societies -i She ‘hi- 
There’s nothing unusual about this. Certainly, other fessional esi rete " Hotel She — Chi 

hack saw blade manufacturers inspect their products, and cago, Ill. Direct inquiries to Conference 

undoubtedly reject blades for one reason or other, because Director, R. A. Budenholzer, Mechani- 

they are trying to market the best blades they know how cal Engineer Dept.. Illinois Institute of 

t ake , , “ . ms 

reece Technology, 3300 Federal St., Chicago 
And that’s the point—here at MARVEL, where the 16. Ill 

composite blade was invented and perfected over 30 ) , 

years ago, we believe we know more about making high- . 

¢ - 

speed-edge hack saw blades than any other maker. We've Apr. 13-17. NATIONAL PACKAGING Ex- 

been at it longer, and the unequalled performance of POSITION, sponsored by American Man- 

MARVEL Blades on every kind of material is evidence 


that we're right agement Association, International Am 
Use MARVEL Blades on your power hack saws with phitheatre Chicago, Ill. Write ec-hatal 
perfect confidence that they have no equal. You can get tion office, 1515 Broadway. limes 


MARVEL Blades at your nearby Industrial Distributor. Square, New York 36. N. Y. for more 
Write for the new 


MARVEL Cutting Tool information. 

Bulletin. 

Apr. 18-22. AMERICAN Society ot 

Toot ENGINEERS. Annual meeting. 
sc der , ilwaukee, Wis. All 

ARMSTRONG-BLUM MFG. CO. : Schroeder Hotel, Milwaukee 1 


5700 W. BLOOMINGDALE AVE. - CHICAGO 39 details are available from Society office, 


7/ ) tee > > H . . 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-156 10700 Puritan Ave., Detroit 38, Mich. 
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Field Notes 


Work is under way for an initial 
$10.5-million phase of 
Ramo-Wooldridge Laboratories in Ca- 
noga Park, Calif. When completed, it 
will comprise the California research 
and development facility of the com- 
pany’s industrial and manufacturing in- 
terests. Six buildings scheduled for 
completion will include two 
research and development prototype 
buildings, an administration building. 
site utility center, cafeteria-auditorium, 


construction 


initial 


and a research and development proto- 
type engineering facility and service 
building. 


V V Vv 


Construction has started on a $2- 
million research center by American 
Brake Shoe Co. The 30,000-sq ft build- 
ing, which will be known as the Denison 
Hydrodynamics Research Center, will 
be operated by the company’s Denison 
Engineering Div. Primary purpose of 
the facility will be to expand current 
research activities, and to launch ad- 
vanced systems research in the fields of 
hydraulics, electronics and pneumatics 
to meet an anticipated future need by 
automated factories and complex weap- 
ons and air vehicle systems. According 
to expectation, the center will be in 
operation by next summer. 

new divisions 

A new gage division has been es- 
tablished by The L. S. Starrett Co. with 
manufacturing, engineering and _ sales 
facilities to design and build complete 
special gaging equipment. The division 
will offer counsel on special gaging 
problems and will manufacture gages 
to meet special requirements of a com- 
pany. 


Vv 


Hydra-Blast Mfg. Div. has been 
formed by Automation Services, Inc. 
Main products of the division will be 
wel blasting, custom designed automatic 
and manual machines and process cycles 
as well as specially compounded wet- 
blasting abrasives and related supplies. 

V V 

By setting up a Renewal Parts and 
Repair  Div., Electric and 
expects to improve 


Reliance 
Engineering Co. 
customer plant operation. The division’s 
goal will be careful analysis of drive 
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failures. It is geared to handle repairs 
on all the company’s a-c and d-c motors 
from 1 through 1,000 hp and all electric 
and electronic motor controls of the 
type made by Reliance. In addition, it 
will provide complete winding repair 
and parts for motors other than those 
made by Reliance. 
Vvov 


Industrial control equipment made 
by Magnetic Amplifiers, Inc. will be 
handled by the company’s newly formed 
Commercial Dept. Through an acceler- 
ated engineering effort, the company 
has developed four new equipments in 
the past 18 months. 

Vv V Vv 

The boards of directors of Thermoid 
Co. and H. K. Porter Co., Inc. have 
announced that Thermoid has become 
a division of Porter. The new division 
will manufacture and market all prod- 
ucts formerly made by Thermoid Co. 
and Porter’s Quaker Rubber Div. It 
will be headed by former Thermoid 
president Warren E. Hill as vice-presi- 
dent and general manager. 


The company formerly identified as 
Johnston & Funk Titanium Corp. has 
changed its name to Johnston & Funk 
Metallurgical Corp. According to the 
announcement, name of the wholly 
Mallory-Sharon 
Metals Corp. was changed to embrace 


owned subsidiary of 
the long line of types and shapes of 
wire, strip and foil the company now 
produces in a broad variety of metals 
and alloys. 


\ 


Abrasives & Tools, Inc. is the new 
name for the company formerly kcown 
as Johnson-Devou, Inc. It was sele-ted 
as being symbolic of the company’s 
work and service in the field. 


/ 


V Vv 


Name of Snyder Tool & Engineering 
Co. has been changed to Snyder Corp 
Reason for the change was to avoid 
misconcepts about the type of equip 
ment the company manufactures, The 
company was formed in 1925 to design 
and manufacture tools for the metal 
working industry and when it became 
a corporation five years later, it began 
to build special machine tools. By 1934 


it had stopped making tools entirely, 
and the next year began designing and 
building special machine tools which 
were its major products until it entered 
an extensive diversification program in 
1949. 


National Machine Tool Builders’ 
Association has announced plans to 
move its offices from Cleveland to Wash- 
ington, D.C. The move, which is condi- 
tional upon subleasing the organiza- 
tion’s present quarters, is expected to 
take place during the latter part of 
1959. 

Vv ov 


American Machine Tool Distribu- 
tors’ Association has sponsored a con- 
test among its members with an eye to 
advancing the art of preparing machine 
tool proposals and thus benefiting cus- 
tomers as well as members of the or- 
ganization. 


; / 


Y + ¥ 

A technical society calculated to 
meet some of the requirements of the 
modern age, has been formed on the 
East Coast to complement a similar 
group now existing on the West Coast 
and in the Southwest. Name of the new 
group is the Society of Aircraft Ma- 
terials and Process Engineers, Eastern 
Div. The society will be concerned with 
problems of aircraft and missile ma- 
terials and processes. According to 
plan, quarterly meetings will be held 
for technical presentations and discus 
sions related to the field. 


Jones & Laughlin stainless and 
strip division has completed additional 
servicing facilities at its plant in De 
troit. The expansion, which includes a 
six-bay extension of the plant’s stainless 
processing building and a five-ton over 
head electric crane, will extend accom 
modations for stainless steel billet and 
bar inventories 


V 


As part of its planned expansion 
policy, Foredom Electric Co., Ine. has 
transferred all operations to its new 
plant in Bethel, Conn, The enlarged 
plant facilities permit stepped-up pro 
duction and delivery patterns while in 
stallation of special new machinery is 
expected to result in improvement of 
existing products and development of 
additional ones. 


Hanson-Van Winkle-Munning Co. is 
operating a new facility for applying 
plastisol coatings to plating equipment 
it manufactures. Company officials say 
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discover now... 
the most versatile 


HARDNESS TESTER 


ever made! 





PORTABI 


guarantees 
accurate 


on-the-spot 
tests! 


You save time and money on all Brinell 
tests with the King Portable. It provides 
hardness tests on all metals from softest 
lead to toughest alloys having over 
700 BHN 


Uses loads from 6242 Kg. to 3000 Kg 


Keep it in the plant or take it out in the 
field — can be used in any position any- 
where. It's rugged, lightweight and fast! 


Write today for complete specifications. 


a 
KING 
tester corp. 


Dept. T-5 





440 N. 13th Street 
Philadelphia 23, Pa 


Certain areas open for representatives 
INDICATE A-2-158 
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that this results in reduced delivery 
time on coated equipment and reduced 
end costs. In addition to coating equip- 
ment that it now manufactures, the 
company also is taking orders for cus- 
tom coating of plating equipment. The 
facilities enable the company to per- 
form all related operations, including 
sandblasting, priming, preparatory 
baking, coating by both spray and dip 
processes, and final baking after appli- 
cation of the plastisol. 


"¥ ¥ ¥ 


A new industrial optics plant has 
been established by Coast Instrument, 
Inc. at 5355 Long Beach Blvd. in Long 
Beach, Calif. 

Vvsv 


Dana Corp. recently moved employ- 
ees of the production control, purchas- 
ing, plant engineering, quality control, 
time study, cost control, estimating, tool 
engineering and tool designing depart- 
ments to new quarters in the recently 
completed $200,000 building. The new 
building is part of a $5-million plant 
modernization program which has been 
under way for the past two years at the 
Pottstown (Pa.) Division. 

Vvesv 


Construction of an aluminum dip 
brazing installation with a giant ca- 
pacity has been completed by Meridian 
Metalcraft, Inc. in Whittier, Calif. The 
new facility is completely equipped for 
quantity production of aluminum as- 
semblies. The main brazing tank meas- 
ures 36 x 36 x 60 in. in depth. A 2,400- 
sq ft building was erected to house the 
new production equipment and _ the 
brazing tank. 


acquisitions 


Former Packard properties in De- 
troit have been purchased by Rolled 
Alloys, Inc. The new plant, with an area 
of more than 43,000 sq ft of floor space, 
will be completely modernized and 
equipped with the latest in materials 
handling methods, including new cut- 
ting facilities. Executive offices of the 
company will be headquartered in De- 
troit at 5309 Concord, adjoining the 
warehouse. 

VV Vv 


Negotiations have been completed 
for acquisition of two ball manufactur- 
ing companies by Hoover Ball and 
Bearing Co. Both Strom Steel Ball Co. 
of Erwin, Tenn., and Coolidge Corp. of 
Middletown, Ohio, were purchased for 
cash. The acquisitions were a step in 
Hoover’s program of expansion in the 
ball and ball bearing industry, and will 
add approximately 15 percent to the 
company’s total production capacity. 


Sundstrand Machine Too! Co. has 
acquired the machinery division of 
Hanson-Whitney Co. The transaction 
covered manufacturing and sales rights 
to Hanson-Whitney thread milling ma- 
chines but did not include any other 
products made by that company. Ma- 
chines in the acquired line will be 
manufactured at Sundstrand’s plant in 
Belvidere, Conn. 

¥ ¥ 

Purchase of the Buss Machine Works 
and its subsidiary, B & T Machinery 
Co., both in Holland, Mich. was an- 
nounced by Greenlee Bros & Co. The 
transaction adds a new line of die cast- 
ing machines to the Greenlee line of 
standard and special machine tools. Ac- 
cording to the announcement, there will 
be no changes in the management and 
operation of the two subsidiaries. 

¥ v¥Y¥ 


Joseph T. Ryerson & Son, Inc. has 
now entered Texas with the acquisition 
of the Dallas and Houston plants and 
stocks of Vinson Steel and Aluminum 
Co. The transaction was accomplished 
by an exchange of stock. 

Vv V Vv 

Purchase of the Marion Electrica! 
Instrument Co. of Manchester, N.H. has 
been completed by Minneapolis-Honey- 
well Regulator Co. through an exchange 
of stock. Roscoe A. Ammon, president 
of Marion Instrument, will continue as 
head of the operation, with no expected 
change in present administrative, sales 
and production organization. 

Vv v Vv 


National Standard Co. recently ac- 
quired operating assets of Cross Engi- 
neering Co. and will operate it as the 
Cross Perforated Metals plant. Present 
management of Cross will continue in 
the new organization according to an- 
nouncement. 


corporate change 


The Ramo-Wooldridge Corp. has 
been merged into Thompson Products, 
Inc. Name of the new combined com- 
pany is Thompson Ramo Wooldridge 
Inc. Identification of “Thompson Prod- 
ucts” will be retained by Thompson’s 
present automotive divisions. Ramo- 
Wooldridge has been an affiliate of 
Thompson Products since its inception 
five years ago. 


new services 


Industrial Inspection Supply Co. of 
Burlingame, Calif., and X-Ray Engi- 
neering Corp. of Gardena, Calif. now 
are operating mobile industrial X-Ray 
inspection units designed to cut scrap 
losses for plants not operating their 
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own X-ray departments. The portable 
units are truck mounted and powered 
by an electric plant. 
V Vev 

A design engineering service, to be 
known as AA Industries, has been es- 
tablished by AA Gage Co. in Detroit. 
The new subsidiary, which will be 
staffed by engineers with practical shop 
experience, will offer three options to 
its services: design only, design and 
build, or build only. 


anniversaries 


Fifty years as specialists in indus- 
trial cleaning materials and methods 
are being celebrated by Oakite Prod- 
ucts, Inc. Founded February 2, 1909 by 
David C. Ball, the company began as 
a one-man shop on Liberty St. in New 
York City. Led by Mr. Ball and his 
associates, Daniel C. Smith and George 
W. Oakley, the organization evolved 
new approaches and developments un- 
til today it requires 250 men working 
out of 17 divisional offices to serve some 
36,000 industrial concerns. In addition 
it supports a research activity that now 
averages 12 new chemical specialty 
products a year. 

V V Vv 

Klaas Machine & Mfg. Co. is cele- 
brating its 25th year in business. The 
firm, which started as a machine shop, 
has expanded into fields of welding and 
fabricating, designing and building spe- 
cial machinery for any use, as well as 
building its own product. 


moves 


Permag Corp. has moved its offices 
to larger quarters at 88-06 Van Wyck 
Expressway, Jamaica, N.Y. which will 
permit expansion of its facilities for 
grinding, cutting, magnetizing and de- 
magnetizing magnetic materials. 

Also moving to 88-06 Van Wyck Ex- 
pressway in Jamaica is Allied Carbide 
Products, Inc., distributor and fabri- 
cator of carbide dies and _ products, 
diamond compounds etc. 

Vv Vv V 

Lundquist Tool and Mfg. Co., Inc. 
has relocated its plant at 677 Cam- 
bridge St., Worcester 10, Mass. 

Vv Vv 

Ray bestos-Manhattan, Inc. has 
moved its San Francisco district ware- 
house and offices to larger quarters at 
168 Beacon St 

yo oN V 

Abrasives & Tools, Inc. has moved 
into a new building at 131 Wayside 
Ave., West Springfield, Mass. in order 
to obtain larger quarters, better ware- 
housing and shipping facilities. 
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This is the eld grind at 


ALLEN 


A quarter of a million square feet of space in the great new Allen plant is 
devoted to precision fasteners — and much of it houses batteries of the 
latest, high speed automatic centerless grinding equipment. Here you see a 
close-up of the grinding section set up to produce dowel pins at the rate of 
one a second per machine. 


Allen’s vast new facilities assure constant standards of uniformity, ac 
curacy, strength and fit, many of which are duplicated nowhere else. Now 
there’s more reason than ever to make Allen your Buy-Word for socket 
screws, keys, pipe plugs and dowel pins. 


Speaking of dowel pins — specify Allen for great strength where you need it 
most, Made of Allenoy steel, they’re surface hardened to 62-64 Roc kwell C. Core 
hardness 47-53. Case depth .010” to .020”. Shear strength from 160,000 to 
180,000 psi. Precision-ground to +.0001”, with a mirror finish of 6 RMS max. 

In stock at your Allen Distributor . . . in dias. 

from 14” thru 1” .. . lengths from *4” thru 6”. 
Also in two standard oversizes — .0002” for press 
fit, .001” for repairs, For more details, ask your 
local Distributor, or write directly to the Allen 
Manufacturing Company, Hartford 1, Conn, 


WEx-SOCKET SCREWS 





technical shorts 


ties H in the field of corrosion 
performance of electroplated zinc die 
castings has brought about two new 
plating systems tiiat promise to be par- 
ticularly useful. Details on the research 
program which has 
been conducted at 
Battelle Memorial 
Institute under 


Develop Finishes 

For Zinc 
sponsorship of the Die Castings 
American Zine In- 


stitute, have been reported by William 
H. Safranek, a specialist in electroplat- 
ing processes, speaking at a joint meet- 
ing of branches of the American Elec- 
troplaters Society and the Society of Die 
Cast Engineers. 

First of the systems is a composite 
copper-nickel-chromium system. Chro- 
mium as thin as 0.000025 in. is deposit- 
ed in a crack-free and pore-free coating. 
This plate then is applied over the cus- 





WHY 


—Xibbine 


IS YOUR 
BEST BUY 


Only Robbins angular tooling equipment assures you positive accuracy when setting 
up to machine, grind or inspect angular work . . . because only Robbins gives you 


these exclusive features: 


. 


POSITIVE LOCKING locks firmly inside sine 
bar roll with expanding action for positive 
lock. Screw at each end locks toward front of 


unit, always pulls upper member firmly down 
on gage block without distortion. (Pat. app. for) 


Ga 


“PERMA-FLAT” SWIVEL BLOCK contacts 
gage block over entire face of swivel block 
instead of on a single thin line of contact. This 
patented feature provides greater contact be- 


tween gage block and unit . 


.. combines with 


Robbins positive locking to assure the utmost 
accuracy. 


FINE POLE ceramic magnet chuck, manufactured 


4 


for Robbins by famed O.S. Walker Company, Inc. 
Strongest magnetic chuck available. Fine poles 
make it easier to set up smaller work, go right to 


the edge for easier setup next to rails. 


IN ADDITION, both magnetic and non-magnetic models are 
built with ribbed base, intermediate and top plates for distortion- 
free strength and rigidity, with full-length ground roll seats for 
precision location, greater accuracy. All models make it possible 
to set up any angular work in just four simple steps .. . in minutes 
instead of hours! Before you purchase any sine plate, be sure you 
check Robbins’ exclusive features. Write for new catalog! 





11961 DIXIE AVENUE 





OMER E. —Xibbine COMPANY 


DEPT. E 





DETROIT 39, MICH. 
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tomary thickness of copper and nickel. 
The composite plate has been found to 
provide excellent protection against cor- 
rosion. Accelerated corrosion and out- 
door weathering data indicate a double 
or triple increase in corrosion protective 
value of composite copper-nickel-chro- 
mium electroplates as a result of slight 
increase in thickness of chromium com- 
bined with appropriate control of the 
plating conditions. 

The second development is a duplex 
nickel system, in which two layers of 
nickel are electrodeposited in different 
baths, Conditions for plating the first 
thicker layer are adjusted to deposit 
nickel that is relatively passive to cor- 
rosive environments. The outer layer is 
plated under conditions for depositing 
bright nickel that requires no buffing. 
Although such nickel is chemically more 
active than dull or semibright nickel 
plate, investigations show that the du- 
plex system furnishes considerably more 
corrosion protection than an equal thick- 
ness of a single bright nickel layer. 


C 
ONVENTIONAL propulsion systems 


could be radically changed through a 
new method for converting chemical en- 
ergy directly into electrical power. This 
advanced development at Lockheed Mis- 
sile System divi- 

Process Derives toe | nce We 
‘ i1as been describe 
Electrical Power sigh gaat’ -st-qrecinatng 
) 

From Chemistry p 


laboratories 


y L. Eugene 
oot, Lockheed 

vice-president and 
general manager of the missile division. 
as a “fuel cell” which has attained un- 
precedented efficiencies in electrochem- 
ical conversion. He announced that Dr. 
Morris Eisenberg, who is directing work 
on fuel cells, “has repeatedly achieved 
in laboratory experiments almost 100 
percent of ‘fuel’ utilization and energy 
conversion efficiencies of 70 percent or 
better.” 

Dr. Eisenberg predicts that possible 
applications for the fuel cell include 
providing power sources for operation 
of both stationary and mobile industrial 
machinery. Basic differences between 
the fuel cell and the lead battery is that 
in the battery the active materials are 
inside the case. Electrochemical fuel is 
stored outside the fuel cell so the com- 
ponents of the cell are not consumed in 
the electrode reactions. 

Energy produced by electrochemical 
reaction is measured in watt hours per 
pound of total weight. As compared to 
an automobile battery which yields be- 
tween 8 to 10 watt-hours per pound, Dr. 
Eisenberg points to a fuel cell presently 
being developed which is designed to 
produce 100 watt-hours per pound. He 
predicts that one of 300 watt-hours can 
be developed within five years. 
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Locking Pins 

Illustrated with photos and drawings, 
1-page folder stresses construction and 
advantages in detailed descriptions of 
quick-release BB-Pins for shear load 
and tensional load applications. Wal- 
dick Engineering Co., P.O. Box 398. 
Huntington Sta., L.I., N.Y. L-2-1 


Bending Machines 
Eight-page Bulletin No. 58 presents 
useful information on general bending 


theory and addition to 


practice in 
picturing and describing complete line 
of compression process production 
bending machines and accessories: in- 
cludes 


discussion of economic factors 


involved in selecting equipment, and 
section tables for 


tubes and rectangular bars for 


provides modulus 
pipes, 
use in selecting correct 
Pedrick lool 
5638-40 N. 
10, Pa. 


machine size. 
& Machine Co.. Ine.. 
Lawrence St.. Philadelphia 


L-2-2 


Material Handling 

Revised, up-to-date, 16-page Booklet 
Number One, “The Basic Concepts of 
Industrial Material Handling”, provides 
comprehensive introduction into basic 
principles of industrial material han- 
dling, 


telling what it is, what are its 


costs, what are its objectives and how 
equipment. Part of 
The Library of Know-How published 
by The Material Handling Institute, 
Inc., Educational Div., One Gateway 
Center, Pittsburgh 22. Pa. L-2-3 


to select proper 


Surface Equipment 

More than 300 
precision surface equipment covered in 
8-page Catalog No. 839; includes de- 
scriptions, illustrations and 
The Challenge Machinery Co.. 


Haven. Mich 


standard items in 


prices 
Grand 


L-2-4 


Boring Machine 

bulletin describes and 
heavy-duty, high production 
Olofsson Model 22 


gives details of design and 


Four-page 
pictures 
precision boring 
machine; 
operating features and includes spec 
ifications and 
Olofsson 


Mic h 


specification diagrams. 


Corp.. Lyons Ave., Lansing 


L-2-5 


February 1959 


baclachallas 


for free booklets and catalogs—use request card, page 167 


Rust Index 

“Rust United States” 
lists different rates at which metal rusts 
523 U. S. cities through- 
out the country. Request only on com- 
pany letterhead direct from Rust- 
Oleum Corp., 2799 Oakton St., Evan- 
ston, Ill. 


Index of the 


for each of 


Testing Machines 

Twelve-page brochure, “Tinius Talks 
about Large Testing Machines,” dis- 
detail features of 
company’s universal testing machines 
of 1,000,000-lb capacity and over. The 
Tinius Olsen Testing Machine Co.. 860 
Easton Rd., Willow Grove, Pa. L-2-6 
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CIRCLE R saws and other metal cutting 
tools are precision made for regular produc- 
tion as well as for automation — perfected by 
our unique and exclusive heat treating pro- 
cess. Where required, we meet your demand 
for exacting performance by holding within 
very close tolerances 


MAGNAGLO inspection discards our rejects 
before they reach costly finishing stages — for 
you, practically eliminates the possibility of 
down time due to cutting tool defects and sets 
new standards of accident prevention to pro 
tect your workers 


PROFILOMETER inspection, used where 
ever required, indicates surface finish varia- 
tions in micro-inches 


METAL SLITTING SAWS * 


WIVES & ROTARY SHEAR BLADES * CIRCOLOY ST Saws «©© «(SOLID & TIPPED 


COPPER SLITTING SAWS © SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS * JEWELERS SLOTTING Saws «© 


TUNGSTEN CARBIDE Saws 


PLUS 


PROFILOMETER 


~~? 


—_. 


> 


| : 
|. y 
f 
<sS 


a 


’ 


PRECISION CONTROL of cost and qual- 
ity is further assured by our use of other fine 
gauging equipment, under constant supervision 

Circle R Cutting tools better your produc 
tion with longer runs, less down time, cus 
tained tolerances, fewer stoppages for re- 
sharpening — yet cost no more. Consult our 
Factory Consultation Service at the plant — 
or call in your Circle R Specialist 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


467-8 


CUT OFF Saws + Ciecuian 


COMBINED DRILLS & COUNTERSINES CEMTER RE AmERS 
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this instrument will give you 
a decided edge in every 
competitive situation 


NIKON 
OPTICAL COMPARATOR 


for critical inspection and measurement of high-precision parts 


A small investment, in one Nikon 
Optical Comparator, will spell enough 
economies to make a marked difference 
in your cost-competitive position. One, 
it will virtually eliminate the need for 
expensive mechanical gages. Two, it 
will release trained and skilled person- 
nel for other critical work. And three, 
it will generally increase the efficiency, 
speed and accuracy of your quality con- 
trol operation. 


Inspection with the Nikon Optical Com- 


parator is simply a matter of compar- 
ing the magnified image of the part 


under inspection with a master chart ~ 


or a drawing affixed to the viewing 
screen. Precise measurements can be 
made of the most intricate contours — 
at a glance—by operators with com- 
paratively little training. Further, ac- 
curate inspection of surface details and 
finishes can also be made. Thanks to 
Nikkor optics, the image is so bright 


and of such high resolution, that the 
entire inspection may be carried on in 
any normally well-lit room. And it can 
be viewed by several people at the same 
time. 


So precise is the Nikon Comparator, 
that its use has enabled plants to enter 
into high-precision fabrication, and to 
achieve tolerances not available by any 
other methods. The Nikon Bench Model 
II can be easily carried from one part 
of the plant to another, for on the spot 
inspections and measurements, reduc- 
ing “down time.” Photo records of the 
image can be made in black and white 
or color. 


It will pay you to investigate how a 
Nikon Optical Comparator can improve 
the cost-competitive picture of your or- 
ganization. For complete details, write 
to: Nikon Incorporated, 111 Fifth Ave- 
nue, New York 3, N. Y. Dept. TE-2 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-162 
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Steel and Aluminum 

Pocket-size, 256-page data book on 
aluminum and steel includes aluminum 
analyses, characteristics, mechanical 
properties and tolerance plus previous- 
ly published information on steel such 
as machining and fabricating data. 
manufacturing practices and tolerances. 
weights, safe loads, ASTM standards. 
compositions and _ properties, etc. 
Joseph T. Ryerson & Son, Inc.. Box 
8000-A, Chicago 80, III. L-2-7 


Electrohydraulic Servo Vaives 
Four bulletins introduce new line of 
electrohydraulic servo system compo- 
nents. Bulletin 36100 illustrates and 
describes construction and operating 
principle of plungerless valve design 
and includes specifications, flow curves 
and installation dimensions. Bulletin 
36200 on “New Power Amplifier” 
covers specifications, capabilities and 
operation of Servocontrol’s universal] 
type amplifier. Bulletin 36300 on “New 
Preset Units” describes and shows con- 
struction and specification of these 
units. Bulletin 36400 on “New Panels” 
illustrates different forms and types of 
custom-built amplifier and _ control 
panels for operating electro-hydraulic 
servo systems. The Oilgear Co.. 1571E 
W. Pierce St., Milwaukee 4, Wis. 
L-2-8 


Boring and Reaming 

Well illustrated 18-page brochure 
presents information on line of rough 
and finish boring and reaming tools; 
emphasizing important features and ad- 
vantages such as floater cutting action. 
single-screw adjustment and __inter- 
changeability. Muskegon Tool Indus- 
tries, Inc., llth St. at Western, 
Muskegon, Mich. L-2-9 


Nickel-Base Alloy 

Twelve-page booklet presents physi- 
cal, chemical and mechanical proper- 
ties plus other important data on 
Hastelloy alloy F stressing advantages 
in resisting corrosion cracking as well 
as resistance to oxidization and other 
reducing conditions. Stellite 
Co., Div. of Corp.. 
Kokomo, Ind. L-2-10 


Haynes 


Union Carbide 


Oscillating Conveyors 
Product information on _ trough 
widths, depths, section lengths, acces- 
sories and selection and application 
data for complete line of Flexmount, 
Coilmount and Torqmount oscillating 
conveyors presented in 24-page Book 
2744; well illustrated with application 
photos, engineering drawings and 
operation charts. Link-Belt Co., Dept. 
PR, Prudential Plaza, Chicago 1, Ill. 
L-2-11 
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V-Belt Drives 
Information on selection and instal- 
lation of V-belts, detection of V-belt 
trouble, how to diagnose belt failures 
and correct drive troubles included in 
12-page illustrated manual, “How to 
Get Longer Life from V-Belt Drives;” 
also gives maintenance tips and inven- 
tory survey check list. B. F. Goodrich 
Industrial Products Co., Akron, Ohio. 
L-2-12 


Welding Electrodes 


Twenty-page Bulletin 7000.2 serves 
as catalog and procedure guide for 
manual are welding electrodes for 
hardsurfacing and for welding stainless 
steels, nonferrous metals and cast iron; 
describes each electrodes, properties 
and applications and how to use it; 
charts aid in electrode selection and 
identification and give welding machine 
settings for each electrode. The Lincoln 
Electric Co., Cleveland 17, Ohio. 

L-2-13 


OBI Presses 

Twenty-two models in line of newly 
designed open-back inclinable presses 
illustrated in 20-page brochure which 
describes entire line, outlines new 
specifications and stresses important 
features and advantages. Federal Press 


Co., Division St., Elkhart, Ind. L-2-14 


Pressure Gages 

Complete line of Helicoid gages (in- 
cluding Safe-T-Case gages for severe 
or hazardous services) graphically 
described and illustrated in compre- 
hensive 36-page Catalog DH-65;  in- 
corporates engineering information de- 
scribing how the gages work, types of 
systems, adjustments, applications, di- 
mensional specifications, 
recommended 


drawings, 
accessories, and _ lists 
uses. Helicoid Gage Div., American 
Chain & Cable Co., Inc., Bridgeport 2. 
Conn. L-2-15 


Surface Grinding 

Details of construction, design fea- 
tures and accessories for No. 510 sur- 
face grinding machine included in ex- 
tensively illustrated Bulletin GM 54. 
Brown & Sharpe Mfg. Co., Machine 
Tool Div., Providence 1, R.I. L-2-16 


Tool Holders 

Catalog No. 581 explains advantages 
of line of throw-away insert tool holders 
designed so they require no separate 
chipbreaker; includes section on throw- 
away inserts in carbide, cast alloy. 
oxide and high-speed steel; also in- 
cludes a conveniently tabulated carbide 
grade comparison chart. Viking Tool 
Co., 1000 Nichols Rd., P.O. Box 47) 
Shelton, Conn L.-2-17 


as" 
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Thru-Feed Rolling— Fully Automatic 


.... oF Production or Job lot 
Threading and Form Rolling 


REED Two-Die Type 
Cylindrical Die 
Thread Rolling Machines 


The flexibility of the Reed B-111 machine 
provides for the most economical selection of 
equipment to suit job lot or quantity produc- 
tion requirements. 


Standard machines are available for in-feed 
or thru-feed rolling or a combination of both 
for a wide range of thread and form rolling 
applications. Precise micrometer die and work 
positioning adjustments assure Continuous pro- 
duction of uniform accurate threads and forms. 


Write for Machine Bulletin B-111-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
HOLDEN, MASSACHUSETTS, U.S.A 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif, Denver, Detrow, Englewood, N. J 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila, Pittsburgh, St. Louis, Syracuse, Toront 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-163 
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FAST...ECONOMICAL...VERSATILE... 


/ ENGELBERG 


Multiple-Head, Conveyorized 
Abrasive Belt Grinders 


FOUR-HEAD GRINDER 


Finishes four operations 


in one-fourth the time. 


Pioneered and developed by Engel- 
berg, the multiple-head, conveyor- 
type abrasive belt grinder is the 
modern production method of stock 
removal and finishing. Machines are 
available with from one to six or 
more heads. 


From rough grind to final polish in 
a single through-feed pass the En- 
gelberg groups finishing, sizing and 
polishing operations which might 
otherwise require several machines 
and operators. 


TWO-HEAD GRINDER For 


two operations in one pass. 


OR MORE 
GRINDING 
HEADS 


SIX-HEAD GRINDER Performs six 

operations in a single pass, 
Parts can be conveyorized or 
hopper-fed to machine’s conveyor 
belt, and automatically ejected. 
Minimum set-up and change-over 
time add production dividends in 
both short and long run operations. 


Whatever your grinding need, you'll 
find an Engelberg machine to fit it. 


SEND FOR YOUR COPY 
of this Free Book: “How 
Abrasive Belt Grinding 
Increases Production at 
Lower Cost.” 


ENGELBER 6, NC. 





Luccidiese RERASIVE BELT GRINDERS 
WY 


O 





186 SENECA STREET 


e SYRACUSE, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-164 
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Presses and Preformers 

Catalog describes complete line of 
hydraulic presses and preformers for 
the thermoplastic molding industry; 
discusses construction, operation, uses. 
and advantages of the equipment which 
can be controlled automatically or 
semiautomatically and provide various 
pressures for all types of molding mate 
rial. Logan Hydraulics. Inc.. 4901 W 


Lawrence Ave.. Chicago 30, Il]. L-2-18 


Anodes and Plating Chemicals 
Illustrated by photos and drawings. 
Bulletin AC-111 


complete line of anodes and _ plating 


8-pages describes 


chemicals; includes composition, shapes 


and specific application data plus 
specifications for round, flat, elliptical 
and specially shaped anodes in various 
metals; discusses criteria for anodes 


Hanson-Van Winkle-Munning Co.. 
Matawan, N.J L-2-19 


Fluid Power Systems 
Specifications, illustrations. and de- 

scriptions on complete line of standard 

Oilgear and Servocontrol Div. equip- 


Bulletin 
10051-G:; covers industrial equipment: 


ment presented in 12-page 


variable speed transmissions: presets, 
amplifiers. panels and servo valves for 


electrohydraulic standard. 


systems; 
differential 
and fluid power accessories 


gear Co.. I57IE W 
waukee 4. Wis 


valves: 
The Oil 
Pierce St.. Mil 
L-2-20 


combination and 


Switches 
Sixteen-page Catalog No. 
complete line of 


84 covers 
duty limit 
switches giving details of three types 

- the plug-in 200 LS series featuring 
quick replaceability; the compact LS 
sturdy MI 


regular or explosion-proof types. 


heavy 


series; and switches in 
This 
catalog with revised Catalog 83 cover 
complete line of industrial enclosed 
limit switches. Micro 
Switch Div. of Minneapolis-Honeywell 


Regulator Co., Freeport. I] L-2-21 


and heavy-duty 


Milling and Boring 

How to improve milling and boring 
operations at reduced costs discussed 
in Booklet F-68. “Winning Combina 
tions That Reduce the Cost of Chips”: 
contains easily understood facts in dis 
cussions of such phases as: importance 
of matching cutters to exact capabili- 
ties of machines and to the work; sure 
way to get maximum performance from 
replacement blades; setup and cutter 
sharpening equipment; description of 
typical milling and boring cutters, tool 
designs and factors affecting selection. 
Cutter Div.. The Ingersoll Milling 
Machine Co.. 505 Fulton Ave., Rock 
ford. Il} L-2-22 


The Tool Engineer 





Retaining Ring Assembly Tools 

Complete engineering dimensions 
and specifications for retaining ring 
pliers, applicators, dispensers and 
grooving tools presented in 16-page 
Catalog No. AT 10-58; includes selector 
guide, descriptions, size ranges and 
dimensions for all tools in line. Truare 
lechnical Service, Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 
1, N.Y. L-2-23 


Metal Finishing Temperatures 
Application of temperature controls 
in field of metal finishing—particularly 
the plating room—discussed in 4-page 
illustrated folder; describes in detail 
the recently introduced pneumatic con- 
trols as well as nonindicating, indicat- 
ing and recording electrical controls 
and the line of thermally operated gas 
controls and thermometers. Advertising 
Dept.. Partlow Corp., New Hartford. 
 % ie L-2-24 


Diamond Dressing Tools 
Illustrated by line drawings, 10-page 
catalog describes line of diamond dress- 
ing tools to handle wheel dressing 
problems; outlines simple rules for 
advantageous use of the tools; includes 
ordering information and specification 
chart. Edco Tool Co., 93 Oak St.. 
Wyandotte, Mich. L-2-25 


Thread Comparators 

Extensively illustrated brochure on 
“Gaging threads for high reliability” 
offers detailed information on advanta- 
geous uses of line of Tri-Roll thread 
comparators; includes — specifications. 
Pratt & Whitney Co. Inc., Charter Oak 
Blvd., West Hartford 1, Conn. L-2-26 


Centrifugal Casting 

Well illustrated, 8-page brochure ex- 
plains the centrifugal casting process, 
describes new casting applications and 
production steps involved; lists new 
metals and alloys and describes and 
illustrates various shapes and sizes that 
can be centrifugally cast. Centrifugal 
Casting Co., 3245 Cherry Ave., Long 


Beach, Calif L-2-27 


Presses 

Comprehensive 44-page Bulletin No 
64 on redesigned and expanded line of 
straight side single and double crank 
presses contains complete, illustrated 
information on all operating and struc- 
tural features; also includes useful 
charts and tabulated data on punch 
and press speeds, detailed specifica- 
tions; special section deals with en- 
closed models. Niagara Machine & Tool 
Works. 683 Northland Ave., Buffalo 11, 
N.Y. L-2-28 
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wit NEW 


Trademark 


VIH i; CYLINDERS 


Here’s a combination that’s hard to beat — a performance-proved industrial 
air cylinder with its own built-in directional and exhaust speed control valves 


in a single, compact “package”. Check these important features: 


@ BUILT-IN DIRECTIONAL CONTROL VALVES... 


your choice of four control combination; double solenoid, single solenoid 
with button bleeder return, double button bleeder, or double remote pilot 


pressure operation. 


@ BUILT-IN EXHAUST SPEED CONTROLS 


with automatic Nylon lock. 


@ INTERCHANGEABLE MOUNTINGS... 


front or rear flange, low or high “L” foot brackets, rod and cylinder clevis. 


® SINGLE CONDUIT CONNECTION 


tor double solenoid unit. 


@® AVAILABLE WITH CUSHIONED STOP 


either or both ends. 


® PERFORMANCE-PROVED MODERNAIR CONSTRUCTION 





Condensed Specifications 
DIAMETERS: 114”, 2”, 3” MAX. OPERATING PRESSURE: 
” aw aye 150 p.s.i. (solenoid) 
1 5 3 
oe cae: 6". 200 p.s.i. (bleeder or pilot pressure) 
MIN. OPERATING PRESSURE: 20 p.s.1 SOLENOID COILS AVAILABLE: 


SOLENOID POWER REQUIRED: (ac) 8-10, 110, 220 v. 
10 watts (dc) 12, 24, 30 v. 
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Call your local MODERNAIR sales outlet (see Modernair trademark under 
“CYLINDERS” in the yellow section of your phone book) or write us today 
for complete data bulletin; please address Dept H-2. 


CORPORATION ‘7 


400 Preda Street - San Leandro, California 


MEMBER NATIONAL FLUID POWER ASSOCIATION 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-165 
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® Multiple-Spindle Drilling 
and Tapping Machines 


' @ Transfer-Type Processing Machines 


® Six and Four-Spindle 
Automatic Bar Machines 


® Hydro-Borer Precision Boring Machines 


® Core Box Rollover and 
Draw Machines 


® Die Casting Machines 


GREENLEE 
OFFERS . 


COOPERATION FOR AUTOMATIC PRODUCTION 


The emphasis is on cooperation at Greenlee. Your ideas 
are added to Greenlee’s, One idea sparks another. 

The result . . . the creation of machines that will 

meet your requirements efficiently . . . economically . 
now and in the future. Top-flight Greenlee engineers 
help you avoid costly mistakes. Their thinking 

is sound . . . respected. Call Greenlee. 

Let them give you the complete story 


on cooperation for automatic production. 


* MACHINES DESIGNED WITH THE FUTURE IN MIND 


GREENLEE | ssson sows 


ROCKFORD, ILLINOIS 
BROS. & CO. 
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A-2-146—Drill Bushings—Accurate Bush- 
ing Co. Complete line of drill jig bushings 
described. in ABC Bushing catalog and 
price list. (Page 146) 


A-2-174-2—Drills—Ace Drili Corp. Latest 
Ace drill catalog covers entire line of 
high speed steel and carbide drills, 
reamers, drill blanks and special drills. 
(Page 174) 


A-2-231-4—Drill Bushings—Acme Indus- 
trial Co. Free drill bushing selector now 
available. (Page 231) 


A-2-152-1—Dial Indicators—Alina Corp 
Literature on complete catalog available 
on Alina dial test indicator No. 88. (Page 
152 


4-2-155—Drill Grinder—Alina Corp. Il- 
lustrated literature describes the Alina 
Select-O-Point drill grinders. (Page 155) 


A-2-13—Drill Bushing—American 
Bushing Co. Catalog contains 
information on line of 
bushings for use on 
(Page 13) 


Drill 
complete 

recision drill 
plastic tooling. 


A-2-12—Tracer Lathes—The American 
Tool Works Co. Bulletin No. 135 gives 


A-2-231-1—Drilling Unit—Bedford Gear 
& Machine Products, Inc. Catalog 10 de- 
cribes rotarized spindle drilling unit. 
(Page 231) 


A-2-180-1 — Lathes — Bentley Industrial 
Corp. Literature and prices available on 
the Cardiff lathe. (Page 180) 


A-2-228—Grinding Wheels—The Blanch- 
ard Machine Co. Free copy of “The Art 
of Blanchard Surface Grinding” (4th 
Edition) being offered. (Page 228) 


A-2-172—Cutting Tools—Brown & Sharpe 
Cutting Tool Div. Catalog shows more 
than 3400 standard Brown & Sharpe mill- 
ing cutters. (Page 172) 


A-2-229-2 — Fixture Components — Carr- 
Lane Mfg. Co. Catalog No. 5 lists com- 
plete line of jig and fixture parts. (Page 


229) 


A-2-161 — Cutting Tools — Circular Tool 
Co., Inc. Catalog O describes complete 
line of metal cutting tools. (Page 161) 


A-2-BC—Drive Unit—Clearing Division 
of U. S. Industries, Inc. Specifications 
and additional facts on Tore-Pac remov- 
able drive and slide unit now available. 
(Back Cover) 


A-2-164—Belt Grinding—Engelberg, Inc 
Free book available on “‘How Abrasive 
Belt Grinding Increases Production at 
Lower Cost.” (Page 164) 


A-2-171-2—Lapping Machine—Engis 
Equipment Co., Hyprez Division. Techni- 
cal bulletin LE-29 has complete informa- 
tion on Hyprez oscillating lapping ma- 
chine. (Page 171) 


A-2-197—Dial Indicators—Federal Prod- 
ucts Corp. Catalog 58 describes complete 
line of Federal dial indicators. (Pages 
196-197) 


A-2-171-1—Microscope—The Gaertner 
Scientific Corp. Bulletin 147-56 has com- 
plete specifications on Gaertner'’s tool- 
maker microscope. (Page 171) 


A-2-36—Milling Machine—George Gorton 
Machine Co. Complete line of equipment 
for the Gorton astermil described in 
bulletin 2699-2602. (Page 36) 


A-2-IFC — Wheelhead — The Heald Ma- 
chine Co. Bulletin 6-3 contains complete 
specifications on new Heald Red Head 
high speed belt-driven wheelhead. (In- 
siae Front Cover) 


A-2-180-2—Centers—Ideal Industries, Inc 
Complete data and specifications in cata- 


complete description and examples on the 
American hydraulic duplicating lathe 
(Page 12) 


log on Ideal Gold Band live centers 

A-2-233—Lapping Machines—Crane Pack- (Page 180) 
ing Co. Three free booklets contain data 
on production lapping and light band 
reading. (Page 233) A-2-218—Milling Cutters—Ingersoll Mill- 
A-2-53 — Cutting Fluids — Anderson Oil ing Machine Co., Cutter Division. Booklet 
and Chemical Co., Inc. 16 page illustrated eee . No. 68F has data on how to reduce cost 
catalog describes Lusol and other Ander- A-2-67—Punch Press—Danly Machine of chips and improve milling and boring 
son metal working products. (Page 53) Specialties, Inc. OBI press catalog gives performance. (Page 218) 

complete information on features and 

specifications of presses. (Page 67) 
A-2-156 — Hack Saws — Armstrong-Blum 
Mfg. Co. New Marvel catalog gives com- 
plete story on Marvel metal cutting saws 
(Page 156) 


A-2-175—Progressive Dies 
Co. Brochure shows B 
die applications. 


B. Jahn Mfg 
Jahn progressive 


A-2-214-3—Die Cushions—Dayton Rogers (Page 175) 


Mfg. Co. Catalog F-44-A has data on die 
cushions for all punch presses. (Page 214) 


A-2-198-2—-Tachometer 
Corp. Hand tachometer 
scribed in catalog 147-D 


-~Jones Motrola 
Jones #4800 de- 
(Page 198) 


A-2-181—Tool Holders—Armstrong Bros A-2-42—Toggle Clamps 
Tool Co. Literature available on complete Co. ( 
line of Armstrong toolholders. (Page 181) 


Detroit Stamping 
clamp applications, 
and complete information 
products. (Page 42) 


atalog 
scale drawing 
on De-Sta-Co 


shows 


A-2-242—Induction Heating—Lepel High 
Frequency Laboratories, Inc. New catalog 
has 36 illustrated pages on high frequency 
induction units. (Page 242) 


A-2-151—Carbide Tools—Atrax Co. 9%6 
page standard reference on carbide tool- Co 
ing available. (Page 151) grinder 


A-2-33—Tool Grinder 
Catalog describes 
(Pages 32-33) 


DeVlieg Machine 
Micropoint tool 


A-2-190-1—Vibratory 
tion Devices, Inc. New literature available 
on the latest Peeco feeding techniques 
(Page 190) 


Feeders — Automa- A-2-214-2 — Drill Units — 
Mechano Co. Lite 


able n 


The Electro- A-2-183—Milling Cutters—Lovejoy Tool 
rature and prices avail- Co., Inc. Catalog No. 31 deseribe com- 
electric motor spindle air hy- plete line of face milling cutters. (Page 
feed E-M drill units. (Page 214) 183) 


draulic 
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A-2-206-2—Carbide Inserted Bushings— machines in Machine Bulletin B-111-1. 
W. F. Meyers Co., Inc. New catalog No. (Page 163) 
i2 describes complete line of Meyco car- 
bide inserted drill jig bushings. (Page 
206) A-2-30—Hydraulic Cylinders—Rivett Inc. 
Catalog No. 106 aids circuit design with 
complete draw specifications on Rivett 
A-2-165—Air Cylinders—Modernair Corp 100 hydraulic cylinders. (Page 30) 
Data bulletin has complete specifications 
on VIH cylinders. (Page 165) 
A-2-160—Angular Tooling Equipment— 
Omer E. Robbins Co. Complete line of 
\-2-43-—Thread Rolling Heads—National magnetic sine ‘‘Magnasine”, inspection 
Acme Co. Cost reducing ideas using sine plates and heavy-duty sine plates 
Acme-Fette heads available in bulletin shown in the catalog. (Page 160 
NAF-57A. (Page 43) 


A-2-154—Clutches—Rockford Clutch Div. 
A-2-236-1—Hydraulic Clamp—Newton Borg-Warner Corp. Bulletin shows _typi- 
Hydraulic Tooling Co. Catalog contains cal installations and applications of Rock- 
full-scale templates on universal clamp- ford clutches power take-offs. (Page 154) 
ing system. (Page 236) 


A-2-210—Toolholder—C oromant Div., 
A-2-243-——Lubricators—C. A. Norgren Co. Sandvik Steel, Inc. Free booklet covers 
brochure No. 915B contains complete in- various T-Max styles and data on fast 
formation on Norgren Micro-Fog lubro- changing toolholder. (Page 210) 
control units. (Page 243) 


A-2-246 — Drilling Spindles — Seibert & 
A-2-173—Metal Cleaning—Oakite Prod- Sons, Inc. Folio 1-50 illustrates and de- 
ucts, Inc. Booklet describes ‘some good scribes the complete line of Seibert 


things to know about metal cleaning.” multiple drill spindles. (Page 246) 
(Page 173) 


A-2-47—Air Gaging—Sheffield Corp. Ad- 
A-2-65—Induction Heating—Ohio Crank- vantages of Sheffield air gaging systems 
shaft Co. Free copy available of ‘typical is described in Catalog Ko. AGS-1-59. 
results of Tocco induction hardening and (Pages 46-47) 
heat treating.” (Page 68) 


9.9% . A-2-190-2—Bearings—Southwest Products 
— Se re “ moo, eae Ay Opto- Co. Revised manual describes complete 
etric Toots, ine. Catalog No. 86 has Gata line of Monoball self-aligning ball bear- 
on available stock comparator chart. ings. (Page 190) 
(Page 229) 


oo . A-2-56—Socket Screws—Standard Pressed 
Os See nen Steel Co. Free booklet available on pre- 
deserintion ond deuuinan of plunder cision titanium fasteners. (Page 56) 
mountings and capacity charts. (Page 
174) A-2-15—Bore Gages—The L. S. Starrett 
Co. Bulletin No. 419 gives the advantages 
A-2-199—-Tooling Plate—Pioneer Alumi- of Starrett #84 dial bore gage. (Page 15) 
num ine. Complete description of Pioneer 
¥21-T-DC aluminum tooling plate avail- A-2-240-2 — Projector — Stocker & Yale, 
able in new brochure. (Page 199) Inc. 8-page projection catalog has data 
on optical projection methods. (Page 240) 
A-2-148-2—Ultrasonic Cle —Pioneer 
Central Div., Bendix Aviation Corp. Free A-2-194-1—Cut-off Machine—Stone Ma- 
report on sonic energy cleaning now chinery Co., Inc. Complete line of Stone 
available. (Page 148) metal cutting machinery described in free 
folder. (Page 194) 
2-206-3—Turrets— Precision Processing 
Free literature available AK bed tur- A-2-16—Die Set—Superior Steel Products 
(Page 206) Corp. 24 page catalog contains data on 
Superior die sets. (Page 16) 
\-2-163—Thread Rolling Machines—Reed 
Rolled Thread Die Co. Complete specifi- A-2-205—S urface Grinder—Thompson 
cations on cylindrical die thread rolling Grinder Co. Descriptive literature con- 


tains specifications of Thompson type D 
grinder. (Page 205) 


A-2-51— Band Saw—The Henry G. 
Tho jon & Son Co. Circular describes 
the advantages of the new mill and band 
saw machine tool. (Pages 50-51) 


A-2-10—Drill Heads—United States Drill 
Head Co. Catalog AD-57 has cagmcemng 
specifications on adjustable U. S. dri 
heads. (Page 10) 


A-2-215—Steel—Universal Cyclops Steel 
Corp. Descriptive brochure No. TS-101 
contains data on LO-A low temperature 
air hardening tool and die steel. (Page 
215) 


A-2-138—Carbide Tools—Vascoloy-Ramet 
Corp. Catalog VR-58 gives complete de- 
tails on carbide, ceramic and cast alloy 
cutting tools. (Page 138) 


A-2-227—Retaining Rin Waldes Kohi- 
noor, Inc. 24-page catalog No. RR 10-58 
has description and illustrations of the 
complete line of Truarc retaining rings. 
(Page 227) 


A-2-140—Pierce Nuts—Wales Strippit, 
Inc. Complete specifications and catalog 
on Strippit pierce nut units. (Page 140) 


A-2-198-3—Abrasives — Brightboy Indus- 
trial Div., Weldon Roberts Rubber Co 
Catalog lists grains, textures, machine 
— for Brightboy rubber cushioned 
abrasives. (Page 198) 


A-2-206-1I—A djustable Dies—S. B. 
Whistler & Sons, Inc. Catalog describes 
magnetic die, adjustable die and facilities 
for custom die work. (Page 206) 


A-2-179—Spindles—The Whitnon Mfg. 
Co. Literature available on Whitnon high 
frequency electric spindles. (Page 179) 


A-2-58—Hardness Testers—Wilson Me- 
chanical Instrument Division, American 
Chain & Cable Co. Bulletin DH-325 and 
DH-326 describe Wilson hardness testers 
and Rockwell superficial hardness testers. 
(Page 58) 


A-2-226-3—End Mills—Woodson Tool Co 
Catalog has complete data on micro 
miniature end mills. (Page 226) 


A-2-145—Tube Forming Machinery—The 
Yoder Co. 88 page illustrated book dis- 
cusses the important aspects of “roll 
forming.” (Page 145) 
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At The Cleveland Cap Screw Co.. 
Tuomas A. Fristey was elected new 
executive vice-president. He is the son 
of Joseph W. Fribley, president and 
founder of the company. He also will 
continue as secretary of the company. 

At the same time, Rospert E. THomas, 
general sales manager, was named vice- 
president in charge of sales. 


R. M. Gorpon, formerly general sales 
manager of The Milford Rivet & Ma- 
chine Co., was recently made vice-presi- 
dent for sales. 


Titeflex, Inc. has named ANTHONY B. 
Cosurn production control manager for 
the company. Prior to this appointment, 
he was production control manager of 
the industrial hardware plant at The 


Stanley Works. 


Louis F. Pok has been elected presi- 
dent of the American Ordnance Assn. 
Mr. Polk, who belongs to ASTE’s Day- 
ton chapter, is vice-president and group 
executive of Bendix Aviation Corp. and 
president of The Sheffield Corp. 


Michigan Tool Co. has made public 
appointment of Irvin R. SPANGLER as 
sales manager for the machine and tools 
division. Formerly assistant sales mana- 
ger, he succeeds Paut F. ZerKLE, who 
will continue with the company as a 
member of the executive staff working 
on special assignments. Both men are 
members of ASTE’s Detroit chapter. 


Men at Work 


Major realignments of responsibilities 
at Federal-Mogul-Bower Bearings, Inc. 
have affected three executives. R. S. 
STRICKLAND, who has been vice-presi- 
dent-sales and marketing, will head a 
new grouping of the company’s bearing 
divisions with the title of vice-president- 
general manager, bearing divisions. R. 
E. Kiare, formerly general manager of 
the Federal-Mogul Div., became vice- 
president-operations, bearing division; 
while R. W. Muzzy, who previously was 
executive assistant to Mr. Klare, suc- 
ceeded him as general manager of 


Federal-Mogul Div. 


Vanadium-Alloys Steel Co. has named 
Arcuie L, Spratt as director of research 
and engineering for the Metal Forming 
Corp. Div. where he will be in charge of 
all technical problems relating to manu- 
facturing procedures and products. He 
has been a metallurgical engineer in 
Vanadium-Alloys’ custom service de- 
partment. 


Baker Perkins Inc. has announced 
election of R. C. Rieper as vice-president 
of manufacturing. Prior to the election 
he was works manager of the company. 


Ropney T. DuNtap was recently 
elected executive vice-president of The 
Torrington Co. Formerly vice-president 
and general manager of the company’s 
Bantam Bearings Div., he succeeded 
Milton E. Berglund who was made presi- 
dent of Torrington. 


Two executive assignments at Arwood 
Precision Casting Corp. involved Harry 
MATTHIESON and Josep J. SHier. Mr. 
Matthieson was named to the newly- 
created post of vice-president of process 
engineering. Mr. Shiel, formerly as- 
sistant plant manager at the company’s 
Brooklyn plant, succeeded Mr. Matthie- 
son as plant manager of that facility. 


At Bohn Aluminum & Brass Corp.. 
directors elected Simon D. Den Uyi 
chairman of the board. Succeeding Mr. 
Den Uyl in the office of president is 
Terry W. Kuhn, formerly executive vice- 
president. RicHarp C. AYLWARD, gen- 
eral sales manager, was elected vice 
president-sales, and H. BLAKE THOMas. 
who has been general manager of the 
Betz Div., was elected vice-president. At 
the same time, vice-president-manufac- 
turing Guy H. Pitts was made a director 
of the company. 

The Grip Nut Co. recently made 
RicHarp R. SwANSON executive vice 
president of the company. For more 
than ten years he has been a vice-presi 
dent in the railroad and lock nut sales 
division. 


Lipe-Rollway Corp. has revealed ap- 
pointment of Robert M. Zimmerman to 
the post of vice-president of the corpora- 
tion and of H. Fottett Hopckins, Jr. 
as vice-president of Kollway Bearing 
Co., Inc., a wholly owned subsidiary. 


John D. Williams was 
elected president of Lipe- 
Rollway Corp. and Rollway 
Bearing Co., Inc. to succeed 
H. Follett Hodgkins, Sr. 
who became chairman of 


the Board. 
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Leonard Raymond, chief 
automotive engineer-re- 
search at Socony Mobil Oil 
Co., was elected president of 
the Society of Automotive 
Engineers, Inc. at its recent 
annual meeting. 


co 


Donald A. Gaudion became 
president of Pfaudler Per- 
mutit Ine. following the 
election of former president 
Mercer Brugler as chairman 
of the board. He had been 


executive vice-president. 


Milton E. Berglund is new 
president of The Torring- 
ton Co. succeeding Walter 
C. Thompson who was 
elected board chairman. Mr. 
Berglung previously was ex- 
ecutive vice-president. 
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Directors of Ultrasonic Manufacturers 
Assn. at the recent annual meeting, re 
elected Jack T. WELCH to serve as 
president of the organization for a 
second term. Mr. Welch, who is a mem- 
ber of ASTE’s Dayton chapter, is a 
division vice-president of The Sheffield 
Corp. 


Changes in corporate management at 
Union Carbide Corp. made Morse G. 
DiaL, president of the company, chair- 
man of the board while he continues 
as chief executive officer. Howarp S. 
BUNN, executive vice-president, became 
president. 


Announcement of the appointment of 
Louis A, SacHa as director of engineer- 
ing and production has been made by 
Milbar Corp. Prior to joining the firm 
he was vice-president and manager of 
sales for the East Shore Machine Prod- 
ucts Co 


Wittram E. Vocer was made plant 
manager of Atlas Drop Forge Co., whol 
ly-owned subsidiary of Dana Corp. Mr. 
Vogel, who has served as assistant plant 
manager, replaces C. G. RYAN who was 
appointed vice-president-sales at Atlas. 
Mr. Vogel is a member of ASTE’s De- 
troit chapter. 


W. Scott Butss has been elected vice- 
president-marketing of Vulcan-Kidd 
Steel Div. of H. K. Porter Co., Inc. Mr. 
Bliss was president of the former Kidd 
Drawn Steel Co. at the time of its ac- 
quisition in January 1958 by Porter and 
has been manager of Kidd products 
since the combination of Kidd and Vul- 
can Crucible in February 1958. 


Appointment of Ropert F. Hopcson 
as general sales manager of Hydreco 
Div. has been revealed by The New York 
Air Brake Co. He replaces FE. J. 
Hrpuicka who resigned. Mr. Hodgson 
previously was manager of engineering. 


Puivias H. Girovuarp has been named 
by Consolidated Electrodynamics Corp. 
to the post of development coordinator 
for the company. Succeeding Mr. Gir- 
ouard in his former position as director 
of the DataTape Div. is Henry S. BLack 
who for the past five years has been 
manager of the corporation’s south- 
western regional sales office in Dallas 


At CEC’s Electro Mechanical In- 
strument Div., Joun P. Morrat, Jr. was 
appointed to fill the newly created post 
of chief engineer. To fill his former 
position of director of quality control 
for the division, the company named W. 
J. Busteep who has been supervisor of 
tooling for the diyision’s quality control 
department 
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Gaertner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4” x 2”. 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of —— measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 


The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


Low, compact built-in t- 4-2 stage soa to 
1 minute of arc pp 

Minimum overhang sta; 

Full 2” precision-lapped ead screws with cor- 
rection device. 

Straightforward, direct, uncomplicated optical 
system 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular speed up measurements, simplify 
measuring procedure 

Convenient Gondien | of ocular eyepieces for ease 
of readi 

Built-in transformer and plugs for all 
illuminators 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 
Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
magnification available. 
If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you. 


Write for Bulletin 147-56 
Designed and manufactured by 


The Gaertner 
Scientifie Corporation 


1241 Wrightwood Ave., Chicago 14, Ill 
Telephone: BUckingham 1-5335 
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Machining Titanium 


Great difficulties are encountered in 
the machining of titanium due to its 
tendency to strain harden and its chemi- 
cal sensitivity to hydrogen, carbon, ni- 
trogen and oxygen at high temperatures. 
K. F. Meyer has published an article 
on this subject in /ndustrie Anzeiger, 
Vol. 80 (71), 1958, pages 1091-1094, 
under the title “Die Spanende Bearbei- 
tung von 
gen.” 

He indicates that cutting temperatures 
are considerably higher than when ma- 
chining steel and attributes the differ- 
ence to the fact that titanium is a poor 
conductor of heat 


Titan und seinen Legierun- 


as expressed by its 
factor of thermal conductivity. The dif- 
ferences in cutting speed and in general 
machining conditions, which these qual- 
ities make necessary, are discussed and 
using different 
types of sintered carbide tools are out- 
lined. 


results obtained when 
As an over-all average, titanium 
and its alloys permit only about one- 
third of the cutting speeds usually em- 
ployed when machining steel of the 
same Brinell hardness, according to the 


author. 


Ceramic Lathe Tools 


The majority of ceramic tools consists 
of aluminum oxide. A company in 
Switzerland has had good results with a 
sintered material of 99.8 percent alu- 
minum oxide according to a paper pub- 
lished by K. Pawlowitz in Technik 
und Betrieb, Vol. 10 (8), 1958, pages 
121 ff., entitled “Keramik Drehwerk 
zeuge Heute.” 

The Swiss material has only one-third 
of the bending resilience of sintered 
carbide and also only one-third of the 
thermal conductivity 
pares the tool 


The author com- 
angles used with those 
tools 


used for carbide Ceramic tools 





feeds, speeds, 
production... 
finish your 
cutting tools with 


HYPREZ 
OSCILLATING 
LAPPING MACHINE 


Records prove that the Hyprez 
Lapping technique increases 
tool output per grind 200% 


to 700% —- improves speeds 
and feeds 50% to 400%. The 
lapping wheels rotate as they 
oscillate across the firmly held 
tool — producing a geometri- 
cally accurate and scratch-free 
finish. 

For Complete 

Information 


ask for Technical 
Bulletin LE-29 


HYPREZ DIVISION 


a lei teltli dg’ is, saeer 


431 S. Dearborn St., Chicago 5, Ii 
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‘Standard off-th 
\ 


Speeds Production, 
Speeds Delivery 

of Machine 

Tool Clutch! 


One of the 72, yes seventy-two, dif- 
ferent Brown & Sharpe 2” End 
Mills that cut production days 
and add dollars of production 
profits to this job. 


Operation: 


e-shelf End Mill 





> 

Machine tool clutch showing 
cam track milled with 
“Standard” Brown & Sharpe 
End Mill. 

1," “Standard” Brown & 
Sharpe High Speed double- 
end End Mill. 


On tracer-controlled milling machine— 


plunge cut and peripheral mill a cam track contour in 
special, extra tough alloy steel machine tool clutch. 


Choose the correct Brown & Sharpe End Mill from 
the World's Largest Stock of “Standards” and start 


production. 


Eliminate days of waiting for special tools—eliminate 
trial and error of unproved tools—with Brown & 
Sharpe PRODUCTIONEERED CUTTERS! 


Send for Catalog showing more than 3400 “Stand- 
ard” Brown & Sharpe Milling Cutters to: Cutting 
Tool Division, Brown & Sharpe Manufacturing Com- 


pany, Providence 1, Rhode Island. 


FOR THAT EXTRA EDGE IN PRODUCTION 


Brown & Sharpe 


CUTTING TOOL DIVISION 


HIGH SPEED STEEL CUTTERS 
NELCO CARBIDE TOOLS 
END MILLS 


> 


a 


Ko esr, 


PROGRESS IN PRECISION FOR OVER 125 YEARS 
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are censiderably easier to apply and 
performance is such that in a case 
where a machining operation with sin- 
tered carbide tools took 3.3 minutes, the 
same operation with ceramic tools took 
only 0.39 minute. 


Machinability of Alloys 


Metals used as high-temperature al- 
loys are forms of Cr and Cr-Ni steels 
and heavy-metal alloys with a basis of 
Cr-Ni-Co-Fe, as discussed by H. Rohde 
in Industrie Anzeiger, Vol. 80 (71), 
1958, pages 1079-1090. The title of his 
article is “Zerspanbarkeit Hochwarm- 
fester und nichtrostender Werkstoffe 
beim Drehen, Bohren und Gewinde- 
schneiden.” 

The author indicates that additions 
of Si, Mn, Mo, W, V, Nb, Ta, Ti, Cu, Al 
and Ns are common practice, as well as 
the addition of boron and cerium. These 
materials, due to their hardness, tough- 
ness and strain-hardening characteris- 
tics, make machining difficult. Research 
related to machining conditions and tool 
design are described, showing how the 
difficulties have been overcome. The 
special tools for turning operations had 
to be designed so as to minimize the 
tendency to chatter when machining 
high-temperature alloys. 


Ceramic Tool Studies 


R. Weil has published an article on 
studies on ceramic tools in Microtecnic, 
Vol. 12 (2), 1958, pages 51-63, under 
the title “Contribution 4 l'étude des 
outils de ceramiques.” After discussing 
the constitution and the physical prop- 
ties of metal-cutting ceramic tools, the 
author compares the results obtained 
with French-made ceramic tools and 
those of European standards FI and HI 
carbide tools for machining of steel and 
cast iron respectively. 

Cutting stresses and temperatures 
were investigated in order to establish 
the wear-resisting features of ceramic 
tools. It was found that the better per- 
formance of the ceramic tools is due to 
a better resistance to heat, absence of 
metal binders and chemical inertia. The 
resistance of ceramic tools to heavy 
cutting stresses and to impact was dem- 
onstrated by cutting tests which showed 
that such performance is possible if 
some care is taken in applying the tools. 


Electrolytical Finishing 


Electrolytical grinding and deburring 
processes are used at the Rheinmetal- 
Soemmerda Works. These processes are 
followed by galvanization on a mass- 
production basis. H. Kohlhase reports 
on the feasibility of this process in 
Feingeraetetechnik, Vol. 7 (9), 1958, 
pages 418-422, under the heading “Hin- 
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weise uever das Elektrolytische Poli- 
eren und Entgraten von Stahl.” 

Deburring is applied after machining, 
reducing the wear of the workpieces so 
treated. The article contains general 
information about the surface finish and 
the theory of the process, and includes 
a comparison of methods. The coeffi- 
cient of friction is reduced and the life 
of workpieces increased by electrolyti- 
cal polishing. 


Care of Carbide Tools 


Maintenance of sintered carbide tools 
and their correct use is discussed in an 
article published in /ndustrieblatt, Vol. 
58 (8), 1958, page 351 ff, by R. Schmitz. 
The title is “Hartmetalle richtig Gep- 
flegt.” 

Diamond wheels, mesh D70, in syn- 
thetic or metal bonds, are recommended 
and also silicon carbide wheels. For 
fine finish grinding, diamond wheels of 
a mesh size of D30, D15 and D7 should 
be applied successively and the grind- 
ing should be dry. A speed between 614 
and 26 fps is recommended in the case 
of boron carbide and between 16 and 
32 fps if diamond is used. 

The finish obtained varies between a 
surface roughness of 0.000040 inch and 
0.000120 inch. Special attachments are 
used for the grinding of chip breakers. 
The author opines that the best such 
attachment consists of a diamond wheel 
elastically fixed to the grinding wheel 
axis. 

Attempts to use diamond truing tools 
for truing silicon carbide or aluminum 
oxide grinding wheels have not been 
successful in a number of cases. Exces- 
sive heat is generated and the grains 
have the tendency to cut through pro- 
ducing a rough surface on the wheel. 
Silicon carbide or corundum grinding is 
always carried out wet. Diamond grind- 
ing is done dry, particularly in the case 
of fine grinding. The diamond wheel 
should be cleaned frequently with pet- 
roleum. 





Chemical processes developed and 
owned by the German engineering firm 
of Josef Meissner in Cologne will be 
brought to the United States through 
an agreement with Girdler Construc- 
tion Div. of Chemetron Corp. The Ger- 
man firm has its own research labora- 
tories and pilot plant and specializes 
in design of continuous and automatic 
chemical processes. Under terms of the 
agreement, Girdler will handle all 
phases of design, engineering, con- 
struction, equipping and starting up of 
plants, as well as translating Meissner 
design data and flow diagrams into 
terms of American standards, codes and 
practices. Major applications for the 
processes include manufacture of plas- 
tics and other industrial products 
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years 
of results that satisfy 
just about everybody... 


except Oakite. And we never will be 
satisfied. Our goal has always been to furnish 
even better cleaning at even lower cost—AND 
IT ALWAYS WILL BE! 


Sure we’re proud of the hundreds of Oakite 
‘firsts’ in developing fine cleaning com- 
pounds, cost-cutting methods, time-saving me- 
chanical equipment. But we'll never rest on 
pride. As soon as we find a satisfactory answer 
to a cleaning problem—our research starts 


searching for an even better one. 


That’s why so many users continue to rely 
on Oakite to reduce their “per unit” cost. 
They know that year after year, they are get- 
ting the best cleaning for the lowest possible 


cost. 


1909-1959 
years’ leadership in industrial cleaning 








Oakite's pioneering in the future will mean 
what it has meant for the past 50 years: not 
only better products, but better service . . 
better methods . . . better equipment. All 
deliberately designed with you in mind to 
give you the most for your cleaning dollar. 

This handy guide is a distillation of 50 
years of Oakite cleaning experience. It can 
save you valuable time—and cold cash, too 
—on all your cleaning operations. Send for 
it. Oakite Products, Inc., 50A Rector Street, 
New York 6, N. Y 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-173 





iT -Po i le me glolal’é. 


0-M Heavy-Duty Series TH 
Hydraulic (Oil) Cylinders 


yseleleM-l ime] +l ig tirela) 
me ieleleM-) lMalelsee laleled | 
Meet JIC Standards 


IF you are experiencing difficulty with 
leakage through the seals and packings 
of the cylinders you have been using, the 
O-M “TH” Series Heavy Duty Hydrau- 
lic cylinders may be the answer to your 
problem. Since their introduction in 1955 
these cylinders have established an envi- 
able reputation for efficient and trouble- 
free service. 

The O-M Series TH Cylinders are 
Designed Right to Seal Right. Prior to 
the pow ml of these cylinders, many tests 
were made and field experiences were 
surveyed to find the most efficient way to 
eliminate the old ‘ ‘leakage problem”. 

Homogeneous “O” rings, with their 
elastic characteristics, cannot be excelled 
as static seals when backed-up with plas- 
ticized leather non-extrusion rings and 
installed in a properly designed cavity. 

Ring-type piston packings are excel- 
lent for long-life and trouble-free per- 
formance when a small amount of piston 
by-pass is permissible. When by-pass is 
not allowable, “Vee-type” pac kings simi- 
lar to those used as standard in the rod 
gland provide optimum sealing. The 

‘Vee-type” packing is self adjusting and 
»rovides multiple lip sealing with excel- 
ent pressure sensitivity and long life. 

The homogeneous “‘lip-type” rod wiper 
or the metallic scraper (your choice) is 
located well forward so as to prevent dirt 
from accumulating and scoring the piston 
rod and damaging the bearing and pack- 


ng. 

O-M Series TH Cylinders are “De- 
signed Right” and “Sealed Right”. Avail- 
able in 1%” to 8” bores with complete 
selection of mountings. Mail coupon 
TODAY for Bulletin No. 105 showing 
description one of cylinders mount- 
ings and capacity chart. 


ORTMAN-MILLER 
MACHINE CO. ! 
13 143rd Street, Hammond, ind.] 
(1 Have representative call 
0) Send Bulletin 105 


.. Position 














Address 
——————— 
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Devecopinc Executive SKILL, 
TERNS FOR MANAGEMENT GrowtH—Edited 
by Harwood F. Merrill and Elizabeth Mar- 
ting. Published by the American Manage- 
ment Association, Inc., 1515 Broadway, 
Times Sq., New York 36, N. Y. Price $9. 


135 pages. 


New Pat- 


Shortages of executive manpower is 
one of managements most serious prob- 
lems. Many of the companies are solving 
this problem by use of systematic pro- 
grams for management development to 
improve the executive skills and stimu- 
late managerial growth. This book is a 
comprehensive presentation of various 
phases of this subject. The background 
requirements of the individuals as well 
as the specific tools and techniques of 
management development are included. 
Case studies based on actual company 
experiences are used to illustrate the 
technique application. 


Encineerep Work MeasurEMENT—By Del- 
mar W. Darger and Franklin H. Bayha. 
Published by The Industrial Press, 93 
Worth St.. New York 13, N. Y. Price 
$12.00. 630 pages. 

This book presents the various work 
measurement techniques including stop- 
watch and predetermined standards sys- 
tems. A detailed presentation of the 
Methods-Time-Measurement (MTM) 
system is given which covers most phases 
of the method. At the end of each 
MTM section, study questions are used 
to help the student understand the 
fundamentals and uses of the data. 

Other sections included in the book 
are methods for analyzing werk stand- 
ards, illustrating flow and process charts 
and using motion picture cameras for 
these work studies. Allowance, rating 
and work sampling are discussed as well 
as a review of the practical uses of 
work measurement such as labor control 
management. 


Other sources of information on the 





New “‘Series 333’’ Drills 
for Drilling Cast Iron! 


wf 


ry 
Slow Spiral 


Heavy Web 


Heavy Land 


CARBIDE DRILLS 


Whatever your carbide drill requirements may be... 
whether solid carbide or carbide tipped . . . it always 
pays to make sure you use an “ACE”. Their “‘ground- 
from-the-solid”, highly polished flutes have keener, 
stronger cutting edges. And that means finer ac- 
curacy, longer tool life, and lower drilling costs for you! 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid” High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 
Special Drills. Send for it today! 


ACE DRILL 


ADRIAN, MICHIGAN 








C ORIGINATORS OF “'GROUND-FROM-THE-SOLID™ DRILLS 
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subject are included in the compre- 
hensive bibliography. The book can be 
used for either the classroom or the 
plant as a textbook or reference. 


INSTALLING ELectronic Data PROCESSING 
Systems—By Richard G. Canning. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. Price 
$6.00. 202 pages. 


The high cost aspects of installing 
electronic data processing systems and 
the questions of fitting them into the 
organization, selecting and training 
EDP personnel as well as program- 
ming are included in this book. Other 
phases cover the physical installation of 
the system, the preliminary operation 
and ways of effectively control costs 
based on actual case studies. Many ex- 
periences of companies of dissimilar 
fields have been synthesized into a sin- 
gle case history. 


Coatep Aprasives—Mopern Toor or In- 
pustrY—Sponsored by the Coated Abra 
sives Manufacturers Institute. Published by 
McGraw-Hill Book Co., 327 W. 41st St.. 
New York 36, N. Y. Price $8.50. 430 pages. 


A comprehensive and authoritative 
guide for the use of coated abrasives in 
industry including applications and 
actual case studies in many manufactur- 
ing fields. Coverage includes many re- 
cent advances in automatic machinery. 
an analysis of abrasives machinery by 
class and special topics such as cutting 
oils, coolants and lubricants specifically 
designed for use with coated abrasives. 
It is written to help the manufacturer 
decide which operations can be done 
better with coated abrasives and shows 
specific methods on how to obtain eco- 
nomical results. 


SAFETY IN WELDING AND CuTtTiING, Ameri- 
can Standards Association AZ49.1-1958. 
Published by American Welding Society, 
33 W. 39th St., New York 18, N. Y. Price 
$2.00. 49 pages. 

Protection of personnel is extensively 
covered and includes the precautions 
necessary when using the newer weld- 
ing processes. Eye protection is partic- 
ularly stressed and recommendations 
are made for adequate shielding from 
flying particles and harmful rays. The 
precautions necessary wuen welding 
with inert gases are fully detailed and 
suggestions are made for the protection 
of fellow workers. 

Health protection and _ ventilation 
have been based upon three factors: 
dimensions of working space, number 
of welders and evolution of hazardous 
contaminants. Recommendations are 
given as to the precautions to give ade- 
quate ventilation and health protection 
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9 Station Progressive Die and ribbon showing 
can opener blade ready for assembly as it comes 
from die. Production: 70 pieces per minute. 


wow DMOZ 1, 


PROGRESSIVE DIES MAKE 


CAN OPENER COMPONENTS 
BY THE MILLIONS! 


Components for can openers are mass produced— 
high production—close tolerances. Expense for 
down time can’t be tolerated. Production methods 
must be flawless to protect profits. 


That's why this successful can opener manufac- 


turer left the die design and production respon- 
sibilities to B. Jahn. 


You too can eliminate production operations, con- 
serve raw material, save valuable hours, improve 
profits with B. Jahn Dies. 


6 Station Progressive Die produces 2 completed 
can opener handles, right and left, at each press 
stroke. Production: 140 pieces per minute. 


Send for 
B. Jahn 
Brochure 
t Today — 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Top Tooling is a 3-way responsibility of a 3-Man Team: (1) Your Tool Engineer—who knows your customer's 
requirements and the job schedule. (2) Your machine operator—who knows the ability and limitations of the 
machine, and (3) Your Kennametal Carbide Engineer—who knows which carbides to use and how to apply them. 


KENNAMETAL 


It takes this 3-Man Team 


to modernize TOOLING for PROFITS 


Leading tool engineers agree that 
the metalworking industry has been 
losing thousands of dollars annually 
through improper tools and tech- 
niques. But today’s business climate 
dictates a good hard look at loose 
production practices . . . large tool 
inventories, costly regrinding, less- 
than-possible output! It’s time to 
TOP TOOL, which means to get the 
right tool on every job—on every 
machine in your line. 


Here’s how your KENNAMETAL“ 
CARBIDE ENGINEER can help 
you Tool for Profits: 


N With Kennametal 
tooling service 


Helping you choose and apply the tools 
that will machine every job at a profit 
is the Number 1 assignment of your 
Kennametal Carbide Engineer. Your 
knowledge of the shop and job require- 
ments, plus his thorough knowledge of 
Kennametal Tooling, give you the Top 
Tooling for increased profits. 


¥ With the right grade 
for every job 


Once a study has determined the best 
tooling for your operations, the com- 
prehensive Kennametal line provides a 
performance-proved grade to meet the 
specific needs of every job. 

General purpose needs can be satis- 
fied from Kennametal Group I grades 
which were recently expanded by the 
addition of grades K4H and K2S. 

By moving these grades, previously 
classed as “‘premium,”’ into the General 
Purpose Group, Kennametal now pro- 
vides a total of seven economy-priced 
grades suitable for a broad range of jobs 

and has opened the door to further 
savings by reducing inventory re- 
quirements. 

For the ultimate in performance on 
specific jobs, Group II provides a grade 


*Trademark. tT'rademark. U.S. Patent 2,848, 789 


D 


selection tailored for today’s high alloy 
materials, closer tolerances, higher cut- 
ting speeds, and specialized operations. 


¥ With the right tool 
for every operation 


Kennametal offers you the world’s most 
complete line of brazed and clamped 
insert type tools . . . spearheaded by 
the Kendext line with more than 50 
standardized styles plus many adapta 
tions for special needs. 


Let your Kennametal Carbide Engineer 
work with you to get the best tooling on 
your machines to squeeze more profit 
from every job today... and help you 
get set for stiffer competition tomorrow. 
Call him now, or write KENNAMETAI 
Inc., Latrobe, Pennsylvania. 


3 


UuSTRY AND 


NNAMETAL 


Peiitnors in Progress 
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Ettects of Recent 
INDUSTRIAL - DIAMOND 


Developments 


By C. L. Fanning 


Asst. Chairman 


“ne 
sere 


Machine and Wood Shops Dept. 


General Motors Institute 


Flint, Mich. 


= DEVELOPMENTS in the indus- 
trial diamond business will have pro- 
found beneficial effects in this country. 
As a result, our supply of diamonds will 
be substantially augmented, our dia- 
monds will be more effectively used, 
inventories will be reduced substantial- 
ly, and new jobs for diamonds will be 
created. 

Scientific attempts to produce dia- 
monds have made ever since it 
became known in 1797 that the diamond 
is elemental carbon. The explanation 


been 


Fig. 1. A comparison of the natural and artificial diamond 
crystals viewed under a microscope with a magnification of 
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of what had to be done is comparatively 
simple. The scientists had only to dup- 
licate the conditions in nature some 240 
miles below ground. Carbonaceous ma- 
terials had to be subjected to the com- 
bined high temperatures and high pres- 
sures estimated to exist at this 
This meant of 1% million 
pounds per square inch and tempera- 
tures of 5000 F. The almost unbeliev- 
able job of getting these conditions is 
a closely guarded secret. The United 
States Government has placed secrecy 


level. 
pressures 


orders on the patent applications cover- 
ing the process and the equipment. 
The man-made diamonds are gener- 
ally blocky, rough surfaced crystals, 
while the natural crushed diamonds 
(called bort) vary widely in particle 
shape from flat to blocky, with some 
elongated particles, and with generally 
smooth surfaces, Fig. 1. This difference 
accounts for the better performance of 
man-made diamonds in that the rough- 
ness provides a better mechanical sup- 
port of the crystals in the bond of the 


X40. Size of the crystals are 80 to 100 mesh. The natural 
stones are shown in the picture at the left. 
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TUBULAR 
RIVET 
COST-SAVINGS 
MULTIPLY 
WITH MILFORD'S 


ASSEMBLY 
ANALYSIS 


WE STUDY 
THE 
FUNCTION 


— # 


WE 
RECOMMEND 
THE BEST 
ASSEMBLY 
TECHNIQUE 


Smart production men know that a cleverly 

designed product that can’t be assembled 

economically is worse than no product at 

all! Milford helps with a wealth of assem. 

bly tips 

For the answers to assembly problems. . . 
get in touch with Milford first! 


MILFORD RIVET 
& MACHINE CoO. 


MILFORD, CONNECTICUT . HATBORO, PENNA 
ELYRIA, OHIO + AURORA, ILL. » NORWALK, CALIF 
INDICATE A-2-178 





tech digests 


WICKMAN FORM 


CLIVER TOOL 


BLACK DIAMOND 


BRYANT INTERNAL 


Fig. 2. Method by which twelve tool- 
currently being used by industry can 
be reduced to one standard. 


grinding wheel, resulting in less dia- 
mond loss while grinding. 

A limitation is price. The price com- 
parison early in 1958 was $3.48 per 
carat for man-made crystals and $2.80 
per carat for the natural bort. 

The orienting or positioning of a 
vector of a diamond so that it will pre- 
sent greater resistance to wear—re- 
ferred to as “oriented-vector diamond 
tools”—presents a bold departure from 
conventional diamond tools. Diamond 
users and diamond toolmakers have 
known for many years that a diamond 
can vary widely in abrasion resistance, 
depending on the direction of the grain. 
Visual orientation, the accepted prac- 
tice, left a wide margin of error. Under 
that method, some diamonds acted soft; 
others glazed or loaded the wheels. Still 
others lacked consistency and required 
frequent turning. 

In the new system, the diamond can 
be used entirely without turning or re- 
setting on large or small wheels of 
coarse and fine grits 

In brief, oriented vectors means posi- 
tive orienting and positioning of the 
grain or hardness vector of a diamond 
to give maximum tool life. A slab of 
scientifically determined cross section 
is sawed from a high-quality diamond. 
This slab is then accurately oriented by 
X-ray diffraction and is precisely trans- 
ferred to the tool nib by fixtures. 

Throughout the years, attempts have 
been made at standardization of dia- 
mond tools, not only by the diamond 


tuulmakers and vendors, but also by 
various industrial. users. Each have 
somewhat different standards on size 
and style of shank. 

Three years ago, representatives of 
all the interested parties got together 
under procedures of the American 
Standards Association with the result 
that nomenclature, sizes and styles of 
diamond tools were agreed upon. ASA 
Standard B67.1—“Industrial Diamonds 
and Accessories for Their Use”—is pub- 
lished by ASTE. It does not, however, 
cover the diamond used in the tool nor 
the method by which it is set. 

However, the standardization of the 
shank sizes can, in time, produce very 
substantial savings to users by reduc- 
tion of diamond tool inventories. B67 
was sponsored by the American Society 
of Tool Engineers with the Industrial 
Diamond Association as cosponsors. In 
the committee’s investigation, it was 
found that 131 different shank styles 
and sizes could be logically reduced to 
six. 

As an example of the manner in 
which the committee attacked the prob- 
lem of reducing the number of sizes and 
styles of diamond tools, see one of the 
detailed sheets used in selecting the 
14 x 1 straight shank tool, Fig. 2. 

All of these standard tools will fit 
directly into the present holders on 
many of the machines now in use. In 
some cases minor changes in toolholder 
design may be required. 

Although diamond tool shanks have 
now been standardized in nomenclature, 
size and style, the diamond, which is 
the most important part of the diamond 
tool, has not. Diamond tools are pur- 
chased by many users from diamond 
tool manufacturers who classify the dia- 
mond by price. The higher the price, 
the better the tool according to this 
method. Many large users buy selected 
parcels of diamonds and set them in 
shanks at their own plants. In either 
case, the buyer tries to set up some way 
of determining what he is getting for 
his money. Many dealers are helping 
the customer set up some sort of stand- 
ard. Conclusions: 


|. Man-made diamonds can become 
competitive with bort for use in many 
yrinding wheel applications. Quality 
is shown to be superior to bort for 
most grinding wheels, but the price 
is higher. As production equipment 
and technique are improved, they will 
compete. 

2. Man-made diamonds will make the 
United States less dependent upon 
Africa for diamonds. The supply will 
be unlimited except perhaps in size of 
stones. 
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3. Oriented vector diamond tools will 
have a definite place in quality wheel 
dressing, but there will always be a 
wide field of use for small natural 
diamonds where a less expensive tool 
can do the job. Some standard prices 
of diamonds will be disturbed when 
oriented vectors become available in 
quantity. 

1. Inventories of diamond tools can be 
reduced materially by insistence that 
the tools listed in ASA Standard B67.1 
be used in all possible applications. 
Special shanks will always be required 
for certain jobs but the customer must 
insist that machine-tool builders, man- 
ufacturers of wheel-dressing fixtures 
and diamond toolmakers adhere to this 
standard whenever possible. 

>. Industrial diamonds can be stand- 
ardized nomenclature, shape and qual- 
ity and the job should be done by the 
diamond industry with some help from 
the user. 


Based on a paper presented at the Annual Meet- 
ing, American Society of Mechanical Engineers, 
29 W. 39th St., New York 18, N. ¥ 
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Numerical Control 
By Myron S. Curtis 


VP, Engineering 
Warner & Swasey Co. 
Cleveland, Ohio 


Like the much misused and mis- 
understood word “automation,” “nu- 
merical control” covers a great deal of 
ground. For this paper. I am using it 
specifically to mean control of machine 
tools by tape with the control informa- 
tion punched on it numerically. You 
will say that there are systems of nu- 
merical control using punch cards. This 
is true. But I believe that the punch 
cards system is on its way out. 

It is true, however, that there is a very 
definite trend towards standardization 
of numerical control. The trend is defi- 
nitely toward tape punched digitally 
(either decimal or binary), the tape 
being of a uniform width. 

All numerical control systems have 
basically the same components. al- 
though these components may vary 
greatly in complexity. They are: 


l. A tape, or cards, of course. 
2. A means of putting the information on 
the tape or card. This may vary from 


a simple, inexpensive hand punch to 
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a complex computer. This tape prepa 
ration mechanism is, of course, oul 
side of the machine tool itself. 


. A tape reader, which takes information 


from the tape and turns it into com- 
mands for the machine. 


. A method of storing these commands 


until it is time to use them. 


. Servomotors which receive the com 


mands and turn them into machine 
operations. 

A play-back system which tells where 
the machine elements have been moved 
by the servomechanisms in response 
to the commands. 


. A method of comparing what the ele- 


ments have done and what they were 


supposed to do 

8. A means of correcting their move 
ments if they have not responded prop 
erly to the commands 


During the last few years a great deal 
of effort and a huge amount of publicity 
have been expended in the research, 
development and promotion of nu- 
merical controls for machine tools. In 
addition, international interest in elec 
tronically controlled devices of all 
kinds, and recently guided missiles in 
particular, has focused people's atten 
tion on anything of a robot nature for 
eliminating human thought and eflort 
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As a result, numerically controlled ma- 
chine tools have become glamorized and 
undoubtedly overemphasized as to their 
over-all top possibilities—so much se 
that the average machine tool user is 
becoming convinced that the solutions 
to his problems of cost, accuracy, man- 
power, etc., lie in the adaptation of 
recorded information controls to his ma- 
chine tools, and in that only. 

The advantages of numerical control 
lie basically in the fact that it is one 
of several means of taking the labor and 
intelligence away from the operator and 
putting them in the machine itself. In 
other words, it makes the machine auto- 
matic. This provides: 

1. A great reduction in “human error™ 
and operator problems — greater ac- 
curacy, fewer inspections, less scrap 
and alleviation of the skilled machine 
operator shortage. 

. An improvement in time and inven- 
tory factors—shorter lead time, shorter 
setup time, repeatability, a full 8-hour 
shift per day per machine with no cof- 
fee breaks, lunch or fatigue time. 

3. Mechanical improvements through con 
stant and correct loading of tools. 

4. Extreme versatility. 

. Low inventory of tools, jigs, tem- 
plates, etc. 

. Remote preparation and storage of 
control data. 

. Easy changing of control information. 


All of the above can be accomplished 
more or less satisfactorily by methods 
other than numerical control, and it is 
wholly a matter of economics as to 
which method should be used. 

However, there is one field in which 
numerical control stands practically 
alone, and that is in the machining of 
complex shapes in small quantities. 

Summing up, numerical control ac- 
complishes the following things: 


1. The machining of complex shapes ac- 
curately and repetitively; in other 
words, it puts brains into the machine. 

2. It has a minimum of setup time. 

. It provides means for removing, storing 
and replacing control information. 

. The control information can be easily 
corrected. 

. The control information can be re- 
motely prepared. 

6. Tooling is much simplified. 


I'd like to give may own views on the 
future devolpment of numerical control 
of machine tools, and remember this 
is my own personal opinion—I may be 
right and I may be terribly wrong, but 
I am betting that I will be right. 

Five years from now all industries 
will be using numerical control to a 
greater or lesser extent. This extent 
will depend upon the size and complex- 
ity of the product and on the cost of 
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numerical control. 

Numerical control is with us to stay, 
and while it is now in its infancy, it 
will grow into a lusty manhood. No 
machine tool builder, no machine tool 
user can afford to be ignorant of this 
development and to neglect keeping in 
touch with its development and applica- 
tion; but it is not a panacea for all 
manufacturing problems. Like any 
other development in machine tools, it 
has to stand on its own feet economical- 
ly. In one short sentence, if it pays to 
use numerical control, use it; if it 
doesn’t pay, don’t use it. 

Based on a paper presented at the Machine Tool 
Sales Conference held at Purdue University, 
sponsored by the National Machine Tool Build- 


ers Association, 2071 E. 102nd St., Cleveland 6, 
Ohio. 
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Hypereutectic Aluminum- 
Silicon Alloys 
By Richard M. Smith 


Aluminum Co. of America 


Hypereutectic aluminum-silicon alloys 
are defined as aluminum alloys con- 
taining more than the eutectic quantity 
of 11.6 percent silicon. The foundry 
characteristics of these aluminum alloys 
are somewhat less than ideal. While 
they have excellent fluidity, feeding 
characteristics are poor and internal 
shrinkage results if adequate gating and 
risering is lacking. Controlled foundry 
techniques are required to handle these 
alloys successfully. Melting and pouring 
temperatures must be higher for alumi- 
num-high silicon alloys than for conven- 
tional aluminum casting alloys. Sug- 
gested pouring temperatures for these 
alloys are in the range of 1325 to 1350 F 
for die castings and from 1400 to 1450 F 
for permanent mold, semipermanent 
mold and sand castings. 

Differences in density of solid silicon 
and molten aluminum lead to a tendency 
for gravity segregation, and a coarse 
nonuniform structure results. The an- 
swer to the segregation problem in these 
aluminum-high silicon alloys appears to 
be in the German technique of primary 
silicon constituent refinement. A suit- 
able phosphorus addition to the melt 
acts to refine the primary silicon crys- 
tals, and a relatively fine uniform struc- 
ture results on solidification. 

The phosphorus treatment is not only 
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beneficial to the foundry characteristics 
of these alloys but affects physical and 
mechanical properties as well. The 
termal conductivity of the unrefined 
alloy in permanent mold casting is 
about 10 percent higher than that of 
the sand cast product. Because solidi- 
fication in a permanent mold is more 
rapid, the permanent mold casting proc- 
ess produces a finer primary silicon con- 
stituent size than does the relatively 
slow cooling sand casting process. In 
the refined condition, the casting process 
has much less effect on thermal conduc- 
tivity of the aluminum-high silicon al- 
loys. 

Since silicon is lighter than aluminum 
and is the major alloying constituent, a 
low density alloy is obtained. 

With regard to growth, the refined 
material exhibits about twice the growth 
of the unrefined. However, this relative- 


ly low level of growth may be substan. 
tially removed with a -T5 type heat 
treatment of eight hours at 400 F. 

The aluminum-high silicon alloy 
group exhibits a lower coefficient of 
thermal expansion than is attained by 
the Lo-Ex type of aluminum alloy for 
pistons. This reduction is in the range 
of 15 to 20 percent. 

The superior chill available in the 
permanent mold process evidences a 
substantial increase in tensile strength 
over the sand cast specimens. In either 
casting process, the refinement of the 
silicon constituent increases the tensile 
strength of the alloy. The hardness of 
these alloys is only slightly influenced 
by primary silicon refinement. The -F 
condition hardness is good in either 
sand or permanent mold castings, and 
Brinell hardness readings in the 130 
range are common with heat-treated 
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permanent mold castings. 

Generally, the elongation of these 
alloys is on the order of one half per- 
cent and the yield strengths are of the 
same magnitude as the tensile strengths. 

High tool wear encountered with 
this group of aluminum alloys has been 
1 deterrent to extensive production. The 
development of tungsten carbide tools 
eased the machining problem to some 
extent. Now, with the addition of the 
foundry technique of primary silicon 
refinement, machinability is further im- 
proved. 

The machinability of an aluminum 20 
percent silicon alloy was evaluated in a 
standard machining test. Utilizing radio- 
active tungsten carbide tipped tools to 


determine tool wear, refined and unre- 
fined permanent mold and sand cast 
specimens in the -T5 condition were 
evaluated. The unrefined permanent 
mold machining test specimens ex- 
hibited one half the tool wear of the 
unrefined sand cast bars. The benefits 
derived by primary silicon refinement 
indicated a sizable reduction in tool 
wear on specimens made by both cast- 
ing processes. In the case of permanent 
mold specimens, tool wear was reduced 
by 50 percent; the reduction in sand 
cast samples was about 70 percent. 
Machining test data on this aluminum 
high silicon alloy indicated that the 
wear on tungsten carbide tools was 
about the same as with high speed tools 
on 380 die casting alloy. 

As far as practical applications are 
concerned, the aluminum high silicon 
alloys have been or are being investi- 
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gated for such parts as pistons, cylinder 
liners, rocker arms, cylinder blocks, 
cylinder heads, and brake drums. Prod- 
ucts have included forgings, die cast- 
ings, permanent mold castings, semi- 
permanent mold and sand castings. 

Based on @ paper presented at the SAE Sum- 
mer Meeting, Chalfonte-Haddon Hall, Atlantic 
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Practical Methods 
of Processing Powder 
into Commercial Strip 


By Richard A. Smucker 


Application Engineer 
. W. Bliss Co. 


Salem, Ohio 


The conversion of metal powder to 
strip by continuous roll compacting. 
sintering and hot rolling is both practi- 
cal and economical for certain classes 
of metal powder. 

Chemical methods perfected for pro- 
ducing high-grade metal powders direct- 
ly from scrap or ores resulted in stirring 
up interest in the possibility of con- 
version of metal powders directly to 
strip. 

The continuous conversion process ap- 
plicable to commercial plant operation 
uses special designed rolls for compact- 
ing metal powder to a uniform density 
green strip of sufficieent strength to per- 
mit easy handling. This green compact 
is sintered, hot rolled and reeled into 
coils of essentially 100 percent dense 
hot rolled band. 

The hot rolled band from the con- 
version line can be cold rolled success- 
fully to thin gage strip. The mechani- 
cal properties of copper strip, for ex- 
ample, produced by this method show 
tensiles and yields that average higher 
than electrolytic grade copper with 
elongations equal to electrolytic grade 
copper. The oxide content of the cop- 
per strip from powder is much less 
than that reported for commercial 
grade electrolytic copper. Hence, this 
copper is less susceptible to hydrogen 
embrittlement and is more easily 
welded. These factors, together with 
the small uniform grain size, result in 
copper strip that is ideal for deep 
drawing and forming operations. 

This process is applicable to most 
metal powders and may be the answer 
to the fabrication of some of the 
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“miracle” metals and special alloys 
that resist conventional methods of 
prodution. 

Based on a paper presented at the Annual Con- 
vention in Cleveland, Ohio, of the Association 


of Iron & Steel Engineers, 1010 Empire Bidg., 
Pittsburgh 22, Pa 
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Nuclear Training Pro- 
grams for Industry 
Personnel 


By Saul J. Harris 


Secretary 
Committee on Education 
Atomic Industrial Forum, Ine. 


Industrial firms engaged in the manu- 
facturing, designing or engineering of 
nuclear facilities or radiation sources 
require persons having advanced train- 
ing in atomic energy which can be put 
to use primarily in the planning stage. 
At the present time, most of these in- 
dividuals are working in mechanical 
engineering. This was attributed to the 
comparative degree of effort going into 
the design and engineering of reactor 
systems which require a background 
in materials and mechanical systems. 
It is possible to obtain graduates in the 
field of mechanical engineering from 
accredited institutions, but even these 
persons required specialized atomic 
energy education. It can be assumed 
that manufacturing firms will be re- 
quired to fill this educational need for 
some time to come. 

The owners of research and power 
reactors must also have personnel 
trained in nuclear technology. It is 
clear that the training of reactor op- 
erators must include nuclear physics 
and reactor safety with the emphasis 
on the latter. 

Radiosotope users must have _per- 
sonnel who will be responsible for the 
safety of the installation and these per- 
sons must be so designated to the AEC 
in the application for a radioisotope. In 
addition, the “radiation safety officer” 
is currently required to “perform de- 
pendable radiation protection services 
and to assume all responsibilities re- 
quired of him” by state codes. 

Operators of power reactors may find 
their jobs fairly routine and perhaps 
on the monotonous side. At least we 
hope that their day-to-day work will re- 
sult in power levels which remain fair- 
ly constant and vary only as determined 
by the load factor. How is an operator 
in such a job to be kept in constant 
alert as to the possible release of atomic 
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energy or radioactive material in 
amounts which may be hazardous to 
the health and safety of the general 
public? Should his educational back- 
ground be as high as the designer? 

Operators of research reactors will 
find the constant changes in power 
level and operating procedure bene- 
ficial in keeping their attention focused 
on the safety problem. In addition, 
they will be subjected to constant pres- 
sure to manipulate the reactor in new 
or experimental ways. It can be ex- 
pected that they also might require a 
higher professional background in 
order that they work more closely with 
persons doing research. 

It should be obvious that the major 
ingredient of nuclear personnel, em- 
ployed by users of reactors of radioiso- 
topes must be a working knowledge of 
nuclear processing and radiation 
hazards must be ingrained. 

Regardless of the type of operation 
an organization is performing in the 
atomic energy field, it would most cer- 
tainly like to obtain the services of in- 
dividuals already competent to a great 
extent in its field of endeavor. The 
major sources of supply of trained nu- 
clear personnel are probably familiar 
to you, but, in brief, are the major AEC- 
owned installations, the national labora- 
tories, and, in more recent years, seg- 
ments of the traditional educational 
system. Depending upon the type of 
nuclear facility being built, the source 
of available manpower would be broad 
or limited. 

There seems to exist a great deal of 
mobility of trained personnel from one 
company to another in the nuclear de- 
sign and engineering field with the 
general trend being away from gov- 
ernment services and government-owned 
industry-run facilities and into industry- 
owned and operated plants. This mo- 
bility tends to provide a broadening 
effect on the over-all technological 
competency of the individual and the 
industry. 

For long term training needs, indus- 
try seems to be looking toward solving 
their requirements by: 

1. Intergration of nuclear technology 
into existing college and graduate 
curricula in all fields, with an em- 
phasis on fundamentals. 

Stimulating primary and secondary 
school programs in mathematics and 
the basic sciences. 

Providing company on-the-job train- 
ing and financial support for addi- 
tional college training during employ- 
ment. 

It may also be concluded that certain 

atomic energy applications will call for 
relatively moderate adjustments in 
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human skills with greatest emphasis in 
the design, planning and maintenance 
of atomic installations or sources. We 
may expect to see a gradual decrease in 
the percent of atomic energy employees 
having strong backgrounds in essen- 
tially “nuclear” science and technology 
and, as more and more sources, reactors 
and associated items of hardware be- 
come more widely used, the customary 
range of skills from technicians through 
specialists will follow the past expe- 
rience of other technically oriented 
dustries. 

Based on a paper contributed by American So- 
ciety for Engineering Education presented at 
the Nuclear Engineering & Science Conference 
Published for the Engineers Joint Council by 


the American Institute of Chemical Engineers 
25 W. 45th St., New York 36, N 
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Multiplying Factors for 
the Calculation of 
Hardenability 


By C. F. Jatezak 


Research Metallurgist 
Steel and Tube Div. 


J. Girardi 


Manager 
Metallurgical Research and Process 
Control 
Timken Roller Bearing Co. 
Canton, Ohio 


Hardenability effects of manganese, 
silicon, chromium, nickel and molybde- 
num,’ singly and in combination, were 
studied in 1.00 percent carbon steels by 
the end quench test at a quenching 
temperature of 1700 F and from normal- 
ized and spheroidized prior structures. 
Two different sets of hardenability fac- 
tors were derived. One set, based on a 
normalized prior structure, can be used 
to predict the case hardenability of car- 
burizing steel grades at carbon levels of 
0.75 to 1.25 percent, and the other. 
based on a spheroidized prior structure, 
is for the hardenability prediction of 
homogeneous hypereutectoid analyses, 
such as tool steels.. Hardenability fac- 
tors were obtained for each element to 
a level of 1.50 percent or higher with 
the exception of molybdenum whose ef- 
fect was determined up to 1.00 percent. 
Based on 0 paper presented before the Fortieth 


Annual Convention of the American Society for 
Metals, 7301 Euclid Ave., Cleveland 3, Ohio 
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Ceramic Adhesives 


By Henry G. Lefort 
Dept of Ceramic Engineering 
University of Illinois 
Urbana, Ill. 


The need for materials to serve as 
high-temperature adhesives came about 
as a result of increased speed of aircraft 
and missiles. Surface heating developed 
as the speed of these vehicles increased 
above mach 1. A great portion of an 
aircraft’s exposed surface was made of 
organic adhesive bonded aluminum hon- 
eycomb panel construction. 

Ceramic adhesives are suitable for 
bonding metals and will, when applied 
under reasonably controlled conditions. 
yield shear strengths in excess of 2000 
psi at temperatures up through 1000 F 
At 800 and 1000 F shear values may be 


expected to approach 4000 psi. Values 
such as these represent more than a 
third the strength developed by organic 
adhesives at room temperature and they 
greatly exceed the strengths of organics 
as the temperature is raised above a few 
hundred degrees F. It should be noted 
that the use of ceramic adhesives for 
bonding metals and honeycomb con- 
struction is being actively investigated 
by most of the aircraft industry’s prime 
contractors and many of the subcontrac- 
tors in this country, since this method ap- 
pears to be the most sound and econom- 
ical solution, especially in bonding 
honeycomb for high-temperature opera- 
tion. 

The purpose of this paper has not 
been to thoroughly account for all the 
factors affecting the strength properties 
of ceramic adhesives. Instead, it has 
been attempted to explain the why, how 
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SMALL MACHINE COST! 





MORE THAN THIRTY YEARS experience in ma- 
chine design has gone into the development of 
this Boyar-Schultz 6-12 Surface Grinder. It has 
the stability and the accuracy usually found only 
in larger and more costly grinders. It is truly a 
grinder that will give Big Machine Performance 


at Small Machine Cost 








HIGH SPEED 
GRINDING ATTACHMENT 


Get more from your Surface Grinder 
Designed for grinding angles or 
slots too small for standard size 
wheels. Spindle speed is 14,000 
R.P.M. Mounts on regular 

surface grinder spindle 

Prices on request 











Boyar - “Schultz corporation 


BROADVIEW, ILLINOIS 


2004 sO it DEPT. M-A ° 
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and what of ceramic adhesives and also 
to bring attention to some of the varia- 
ble factors which influence their nature 
and effectiveness. Honeycomb sandwich 
construction is a _ lightweight high- 
strength material that can be fabricated 
from any number of metals, and should 
be a useful enameled product. 

Based on a paper presented at the 20th Annual 
Shop Practice Forum of the Porcelain Enamel 


Institute, Inc 1145 19th St., N. W., Wash 
ington, D. C 


Standards For Ball and 
Roller Bearings 


By Jerrus M. Bryant 


Chief Engineer 
Ball and Roller Bearing Div. 
Link-Belt Co. 


Indianapolis, Ind. 


Ihe rapidly accelerating pace in the 
improvement of communication and 
transportation in our world 
increasing need for 
dynamic standardization in all areas of 
human life. Actually, the real need for 


society 
emphasizes the 





LODDING’S LITTLE FELLOWS 


Non-magnetic - Stainless steel type 303 


Tensile strength 90,000 p.s.i. 


Heat resistant - austenitic series (not affected by heat treatment 
with high resistance to scaling and distortion) 


Corrosion resistant (high resistance to many corrosives including 


acids) 


More than 85 details and 30 assemblies available 
immediately from stock 





Goodwin-Snader Co. 
6814 S. Western Ave 
Los Angeles 47, Calif 
PLeasant 3-1553 





LODDING, 
WORCESTER 


Atlanta, Ga. Warehouse 
54 11th St. M.E. 
TRinity 5-7065 


INC. 
1, MASS. 


Bagby Engineering Co 
1047 Forest Ave. 
Evanston, lil. 
AMbassador 2-2273 
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standardization arrived with our com- 
petitive market. Unfortunately (but 
probably because‘ of necessity at the 
time) it trailed the market in many, 
many ways. In the minds of some 
people, this is as it should be. But 
with others, a broader concept en- 
visions the accelerated progress that 
could result through premarket stand- 
ardization. 

One of the few remaining standards 
lagging behind the competitive market 
deals with press fit recommendations 
and radial clearance for roller bear- 
ings. These are now being studied, 
with the hope of reconciling differences. 
The major resistance to change rests 
with the inconveniences growing out of 
catalog changes and the resulting effect 
on the customer. The first nation on 
hand with sound national agreement 
can wield a tremendous influence in 
the ultimate international standard. 

Progress in standardization at any 
level is contingent to a large extent on 
procedure and the willingness of a 
nation to change its ideas for the gen- 
eral good. International meetings over 
the past several years have pointed 
toward real progress in world standard- 
ization. The sixth meeting of ISO 
Technical Committee (TC) 4, recently 
held in Naples, dealt with accessories, 
airframe dimen- 
sions, identification code, load ratings, 
tolerances, 


bearings, boundary 
bearings 
(metric and inch series), instrument 
bearings, and a few subjects dealing 
with operating characteristics. Eighty 
delegates from the countries of Aus- 
tria, Canada, Czechoslovakia, France. 
Germany, Hungary, India, Italy, Neth- 
erlands, Poland, Rumania, Spain, 
Sweden, Switzerland, the United King- 
dom, the United States, and the USSR 
took action on 34 resolutions. 


tapered _ roller 


There 
were observers from Yugoslavia and 
International Railways. 

However. I should like to sum up 
three thoughts which directly and in- 
directly express “what is in it” for the 
consumer, the producer and the general 
public when sound, dynamic interna- 
tional standards are developed. 


1. International standards, as well as 
national standards, make it easier for 
consumers to do 
producers 


business with 


In the process of developing these 
standards we also develop a much 
better understanding of the world 
market, engineeringwise and _ busi 
nesswise. 


3. The pooling of the best engineering 
talent throughout the world lifts the 
quality level of our national stand- 
ards. 

Based on a paper presented at the Ninth Na 
tional Conference on Standards of the American 


Standards Association, 70 E. 45th St., New 
York 17, N. ¥ 
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Small Talk and Man’s 
Industrial Progress 
By Louis Polk 


President 
The Sheffleld Corp. 
Dayton, Ohio 


In using light waves to determine 
basic standards, we can compare two 
light beam waves of different spectral 
lines with errors not exceeding one or 
two parts in 50 million. But comparing 
a light wave length with metal gage 
length is like comparing pepper with 
peppermint. Thus, Dr. Gardner points 
out there are some very interesting 
problems among the possible sources of 
repetitive errors in reaching for the 
seventh decimal place. 

For instance, the diamond tip of a 
14-inch radius plunger on a mechanical 
gage when applied with a pressure of 
6.4 ounces penetrates a steel gage to the 
extent of 100 ten-millionths of an inch; 
whereas, for a carbide gage, the pene- 
tration is only 66 ten-millionths of an 
inch, possible error of 
length amounting to 34 ten-millionths 
of an inch, Other materials show other 
variations. For fused quartz, the pene- 
tration is 200 ten-millionths. Moreover, 
light itself seems to penetrate the sur- 
fac e of 


indicating a 


a steel gage during interfero- 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


metric measurement, much as the previ- 
ously mentioned plunger penetration on 
a mechanical comparator. It’s known as 
the “change of phase,” which accom- 
panies surface reflection from light-ab- 
sorbing materials. This optical effect 
is less than that of mechanical penetra- 
tion, often less than 20 ten-millionths 
and as low as 7 ten-millionths of an inch 
under most favorable conditions. This 
degree of penetration is also affected by 
polish of the gage surface; and, of 
course, matters get even more confused 
when you compare quartz with steel 
for the two materials obviously reflect 
differently, yet they must often be com- 
pared directly. 

Dr. Gardner also illustrates that, 
when wringing a gage to a base plate 
for measurement, the dimensional ef- 
fect of the wringing interval depends on 
the character and planeness of the two 
surfaces, and the average value for the 
interval is 3 ten-millionths. 

Measured in a vacuum, there is a 
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change of 3 ten-millionths of an inch 
for the length of a l-inch steel gage, 
and 9.9 ten-millionths for fused silica. 
Then, surrounding temperature and 
temperature change is important, as is 
even the index of refraction of air. It 
is helpful to read temperatures to one 
three-hundredths of a degree. 

Based on @ paper presented at the Ninth Na- 
tional Conference on Standards of the American 


Standards Association, Inc., 70 E. 45th St., 
New York 17, N 
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Some Observations On 
The Effect Of Automation 
On Cost Reduction 


By A. 8S. Karrer 


General Electric Co. 
Louisville, Ky. 


Automation means cost reduction, but 
this statement should not be thought of 
as 100 percent pure fact. Some opera- 
tions do not lend themselves to automa- 
tion without considerable investment in 
research of materials and equipment and 
these costs can very well mean success 
or failure of an automatic process on a 
cost-reduction basis. When considering 
automation, research the project well 
(1) look over the current method of 
operation—is it really as inefficient as it 
seems? Sometimes, standing too close 
to the problems prevents recognition of 
them. Standing back:a bit and looking 
the situation over from a different angle 
may produce simple ways to save dollars 
without automatic equipment which 
might take several years to amortize. 
(2) Analyze the product—determine 
whether or not the product design can 
be automated in the first place and, if 
so, will the basic design remain stable 
for a reasonable time after the amorti- 
zation period of the automatic equip- 
ment has expired and the real cost 
reduction benefits can be realized. 

Our pickling system is the most auto- 
mated process in the enameling facili- 
ties. By using ten different conveyors, 
material handling through the pickling 
process is automatic from the loading 
stations in the press fab area to the 
ground coat dipping stations. In the 
basic functions, it saves the labor of ap- 
proximately 15-20 operators (loaders 
and material handlers). Actually, the 
cost-reduction value is decreased by the 
high cost of maintenance and down 
time lost due to equipment failure. Such 
a system works fine in opplications not 
in conjunction with metal cleaning and 
pickling such as experienced in the 
enameling industry. 

Based on a paper presented at the 20th Annual 
Shop Practices Forum of the Porcelain Enamel 


Institute, Inc., 1145 19th St., N. W., Wash 
ington, D. C 





The Tap and 
Drill Team 

for your hole 
production... 


‘ 


TAPPING UNIT A.T.U. #3 


Completely self-contained all-electric lead 
screw precision unit. Quickly interchangeable 
for fast single or multiple spindie head 
operation. With forward and reverse electro- 
ma — clutches and variable torque 
control. 
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| TAP 


& DRILL 
TWINS 


DRILLING UNIT D.U. #2 


Completely self-contained precision unit with 
powerful air feed and hydraulic control 
Quickly interchangeable for fast single or 
\ multiple spindle head operation 
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Used singly or in combination they offer the 
flexibility and adaptability to meet modern 
drilling and tapping requirements. When 
combined with Ettco-Emrick multiple spindle 
heads they'll set new standards of precision, 
speed and economy. 


SPECIAL MACHINES 
Building the Twins into 
high production special 
machines is simple, be- 
cause all units are elec- 
trically controlled and 
all components are 
standardized equip- 
ment. We can supply 
the assembly complete 
with tooling — or you 
can do it in your own 
plant. 


Write for details 


Authorized distributors in U.S. and Canada 


ETTCO TOOL & MACHINE CO., INC. 
602 Johnson Avenue, Brooklyn 37, N. Y. 


Chicago * Detroit ¢ Los Angeles * Indianapolis 


The only full line manufacturer covering the entire 
small hole field: Tapping Attachments e Multiple Heads 
e Drilling & Tapping Unite and Machines e tal 
Machines @ Indexing Fixtures @ Tap & Drill Chucks 
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Unique Oldsmobile-developed two-stage automatic 


choke is a major step forward in improving 
automobile operating economy. 


One of the important carburetor developments during the 
past few years was the automatic choke, a device that 
allows the automobile to be started in cold weather, and 
then keeps it running until the engine is sufficiently 
warmed up to sustain itself. Every automatic choke has 
two separate functions: 1) choking, which enriches the 
fuel-air mixture for starting, and 2) the idle speed con- 
trol, which keeps the engine from stalling once it is 
started. In the past, and on all present carburetors except 
those used on the 1959 Oldsmobile, these two functions 
have operated simultaneously with the result that the en- 
gine ran on a rich mixture for the same length of time 
that the fast idle was “on”. This resulted in excess fuel 
consumption, 


With the introduction of the 1959 Oldsmobile, the two 
functions have been separated with a new and exclusive 


OLDSMOBILE > 
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TWO STEPS TO NEW FUEL ECONOMY 


two-stage automatic choke developed by Oldsmobile 

engineers. An ingenious system of over-running levers 

allows the choke fly to open 75% sooner than previ- 

ously required, The fast idle, however, remains “on” for 
the full warm-up period 
so the engine will not 
stall. This early elimina- 
tion of the choking 
function represents a 
considerable fuel saving 
in cold weather when 
numerous short trips 
are made. 


At Oldsmobile the Inquiring Mind is always at work, 
finding new and better ways to design, engineer and build 
finer automobiles for the most discriminating of buyers- 

the Oldsmobile owner. Discover the difference for yourself 
by visiting your local Oldsmobile Quality Dealer and taking 
a demonstration ride in a 1959 Oldsmobile. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORPORATION 


Pioneer in Progressive Engineering 
---Famous for Quality Manutacturing 
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© Fool Steel Fopies 


TO ALL TOOL AND DIE MAKERS: 

BETHLEHEM ANNOUNCES AIR-4, A NEW FREE- 
MACHINING TOOL STEEL WHICH AIR-HARDENS 

AT LOW TEMPERATURE STOP AIR-4 HAS EXCELLENT 
FREE-MACHINING CHARACTERISTICS BECAUSE 

OF ADDITION OF LEAD STOP OTHER OUTSTANDING 
PROPERTIES INCLUDE EXCELLENT WEAR 
RESISTANCE AND HIGH TOUGHNESS FOR 
GENERAL-PURPOSE TOOLING STOP AIR-4 IS 

A DEEP-HARDENING GRADE AND HARDENS 

AT ABOUT 1550F STOP OTHER ADVANTAGES 
INCLUDE 1. SAFE HARDENING 2. MINIMUM SIZE 
CHANGE DURING HEAT-TREATMENT 

3. LOW HEAT-TREATMENT COSTS AND MINIMUM 
DECARBURIZATION STOP 

WRITE BETHLEHEM STEEL COMPANY, 

BETHLEHEM, PA., FOR FULL DETAILS 





GREAT NAMES IN INDUSTRY 
produce MORE for LESS with 


a co* 


Time and Time again PEECO helps men in 


industry produce more . . . Why not you? 


AUTOMATION DEVICES inc. 


32nd end BRANDES STS.,ERIE,PA.+ PH 4-6320 


The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 


@ 


LARGEST EXCLUSIVE MANUFACTURERS OF VIBRATORY PARTS FEEDERS 


THE WORLD'S 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-190-1 





SOUTHWEST 


‘Monoball 


SELF-ALIGNING BEARINGS 


ROD END 
TYPES 


PLAIN TYPES 


PATENTED U.S.A 
World Rights Reserved 





CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


Stainless Steel Ball and Race { Heller tea eon F.) 

For types operating under high radial 
ultimate loads (3080. 893,000 Ibs. 

For types operating under normal loads 
with minimum friction requirements. 


Chrome Alloy Steel Ball 
and Race 


Bronze Race and Chrome 


Stee! Ball 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. TE-59. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE , MONROVIA, CALIFORNIA 
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This 
THRIFTMASTER 


Fixed Center 
DRILLHEAD 


does 27 jobs 
in I fast 


operation! 











Get maximum production—use Thriftmaster designed and built Fixed 
Center Drillheads. . . 
@ Full ball bearing construction 

Fully hardened chrome-moly steel gears, spindles and drives 

All sizes, any ber of spindl 


a 
. 
@ All types, including angular, rotating and lead screw 
e 
* 





For drilling, tapping, reaming, boring and milling 
Guaranteed performance backed by over 25 years of engineering 
and production experience 
Also Full Ball Bearing Universal Joint, Single and Double Eccentric 
Adjustable Drillheads and Dorman Tappers. 


Write, wire or phone for complete information today 
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Precision Tool News 


REPORTING NEW DEVELOPMENTS AT BROWN & SHARPE'S PRECISION CENTER 


Booklet summarizes features of new 
B&S tools introduced during 1958 


Brown & Sharpe’s 20-page booklet en- 
titled “New Precision Tools” is of inter- 
est to anyone concerned with tooling or 
metalworking production. It describes 
and illustrates all of the latest tools 
introduced by this company. Improve- 
ments in accuracy; savings in time and 


money; and easy-handling character- 
istics are spelled out so that the reader 
can tell what each new tool has to 
offer him in his own operations. The 
booklet is available for the asking from 
your distributor or from Brown & 
Sharpe Mfg. Co., Providence, R. I. 


A few of the latest tools described in Brown & Sharpe’s new booklet: 


* Convertible Thimble Micrometer pro- 
vides “friction” or fixed thimble at will. 


* Greatly expanded line of “Black Frame” 
Micrometers offers higher quality at lower 
prices. 

* Hite-Icators and Riser Blocks measure 
any desired height, quickly, easily, accu- 
rately. 

¢ Self-contained, transistorized 36” elec- 
tronic Super Hite-Chek reads in .000025”. 
* 8” Vernier Height Gage takes small 
measurements accurately . . . costs less. 


* Complete line of simple and compound 
sine tools, permanent magnet and inspec- 
tion types, bring accuracy and speed to 
angular measurements. 

* New, lower, permanent magnet chucks 
hold better... provide greater work 
clearance. 

* Dial Bore Gages and Setting Devices — 
cover greatest range at lowest cost. 

* “Ready Mark” Ground Flat Stock 
comes pre-colored with non-cracking fin- 
ish, ready for scribing. Oil-and air-hard- 
ening types. 


Brown & Sharpe 


INDUSTRIAL PRODUCTS DIVISION 
PRECISION TOOLS AND GAGES 
SCREW MACHINE TOOLS 
SHOP ACCESSORIES 


PRECISION TOOLS AND GAGES ¢ MILLING, GRINDING AND SCREW MACHINES + CUTTERS «+ 
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B&S traveling exhibit 
shows newest tools 
right at plants... 
welcomes invitations 


The B&S “Mobile Precision Center” 
shows Brown & Sharpe tools to inter- 
ested personnel at plants throughout 
the country. It operates on the theory 
that no one can fully appreciate the 
excellence of design and ease of usage 
of a new tool until he’s held and used it 
in his own hands. Tool users agree; in 
1958 the B&S truck visited 1000 plants 
in 48 states, with over 25,000 people 
attending. 


The Mobile Precision Center welcomes 
an invitation to visit your plant during 
1959. Requests should be made as early 
as possible in the year, through your 
Brown & Sharpe distributor. All tools 
exhibited are available to you from his 
stock — quickly, and economically. 
Brown & Sharpe Mfg. Co., Providence 
1, Rhode Island. 


PROGRESS IN PRECISION FOR OVER 125 YEARS 


MACHINE TOOL ACCESSORIES * PUMPS AND HYDRAULIC VALVES 


INDICATE A-2-191 191 





Clock assembly work steps along quickly with Gardner-Denver 12E air screw driver. 
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TIME TO TALK TIME-SAVING 


Gardner-Denver believes there’s no sub- 
stitute for men—it has been our philos- 
ophy of growth for 100 years. Your 
Gardner-Denver air tool specialist has 
helped many uncover ways to speed 
the production pace . . . lower costs. 
He’s a good man to know. 


e 
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How high-speed air tools 
save clock assembly time 


This manufacturer uses air power to put clock assemblies 
together in a hurry. The main spring in this high-speed 
production: Gardner-Denver air screw drivers. At a touch 
screws spin tightly to preset torque ...a cushion clutch 
eliminates runaway bits and over-torquing. In seconds the 
operator is ready for the next assembly. 


Leading manufacturers everywhere keep production in time 
with air tools—Gardner-Denver drills, screw drivers, nut 
setters, ratchet wrenches, multiple drilling and fastening ma- 
chines. They’re fast, safe, easy to operate. Write today for 
air tool bulletins. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


Sincg SP am 
“| GARDNER - DENWER 
co Gardner-Denver Company, Quincy, Illinois 
oe 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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How to tell which carbide tool 
will give you the most production 


When you see the name Staples on any carbide-tipped or solid 
carbide tool, you may be sure that you have purchased a cut- 
ting tool specifically designed for high production potential. 

For behind this name is over twenty years experience in 
manufacturing accurate and economical cutting tools. Tools 
that meet the demand of today’s higher speeds and feeds. 

Service is another thing you will like about dealing with 
Staples. Example: Upon request — in just 48 hours — we will 
ship stock carbide reamers and core drills ground to your speci- 
fied diameters. And you will receive prompt quotations on 
“special” carbide tools made to your specifications by skilled 
Staples craftsmen. 


ROTATING CARBIDE TOOLS 


THE S&G TOOL COMPANY 


2352 GLENDALE-MILFORD ROAD, CINCINNATI 15, OHIO 





CUT-OFF M 


less than 


4 SECONDS PER SQUARE INCH 
on ferrous & non-ferrous metals / 


and non-metallic materials 


First in 
high-speed 
cut-off 
machinery 


Model M-120 


For close tolerance cuts on bars, pipe, tubing, 
sheet, plate, structurals and extrusions, Stone cut-off 
machines deliver production-line speed, plus a mill- 
like finish. There’s a complete line of chop-stroke, 
double-miter, and travers type cut-off machines from 
3% to 15 H.P. with a wide range of gear ratios 
to assure proper spindle speeds. They may’ be 
equipped for manual, semi-, or fully-automatic opera- 
tion. Oil Mist Spray, for non-ferrous cutting, lengthens 
the life of the blade and contributes to finer finish. 


Typical of Stone’s dependable construction, the 
M-120, illustrated, features a fully-enclosed, 10 H.P. 
geared-in-head motor, that delivers maximum power 
to the cutting edge; a fast-acting, large capacity, 
self-centering vise, adjustable for angle cutting and 
a heavy, cast table-surface 
machined for use with jigs 
and fixtures. On production 


SEND FOR 
lines requiring fast, heavy- FREE FOLDER 


Ful ; 
duty cutting, the M-120 ull details, 


Plus ilf . 
of the compl weetions 


may be equipped with ete line of 
Metal curs; Stone 
automatic bar-feed to de- Wes ing machinery 
, rite for 
» » > yo 
liver up to 1600 cycles per “ Copy today 


hour 


STONE MACHINERY COMPANY, INC. 


31 Fayette Street, Manlius, New York 


represented in every major industry throughout the werld” 
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ACHINE on the MARKET 


Now Truly HIGH SPEED BALANCING 
with the RAVA Type S$ 


Pinpoint and remove unbalance in GYROS, ARMATURES 
and other rotors more accurately and in less time . . . Pro- 
duction rates up to 80 or more parts per hour . . . Speeds to 
12,000 rpm—using peripheral belt drive, air or a magnetic 
rotating field. Unmatched speed and versatility. 


" Write for full information. 


TINIUS OLSEN 


Testing Machine Co. 


enusunh 2110 Easton Rd. ¢ Willow Grove, Pa. 
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Make Your Press Almost Automatic! 


FOR PUNCHING, RIVETING, 
STAKING, ASSEMBLING! 


Now you can get a finished 
part or perform an 
assembly operation with 
every revolution of the 
punch press flywheel... with 
extreme operator safety 

and at strokes up to 

280 per minute! Choice of 
12” or 15” tables, 

10 or 12 stations. 


LOW HEIGHT — only 2%” 
overall...allows 

greater use of press shut 
height, more space for 
tooling! Repeats accurately, 
220° dwell between indexing 
for ample tool engagement 
and withdrawal. Attaches 
directly to bolster area. Can 
be used with Benchmaster 
Automatic Friction Roll 
Feed. All wearing parts heat- 
treated. Special dropoff 
provided for in mounting 
base. Fits Benchmaster 
presses and most others 


World's largest 


benchmaster $ manufacturer of small punch 


presses and mills 


1835 W. Rosecrans Avenue + Gardena, California 
USE READER SERVICE CARD; INDICATE A-2-194-3 


The Tool Engineer 
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My BATH tins |MES 


A series of technical discussions that wili be helpful in 
getting better results from tapping and gaging operations 


No. 2 





subject: Screw Thread 
Classes of Fit: 


Screw thread classes of fit have been set up for the pur- 
pose of assuring the interchangeable manufacture of screw 
thread.parts. These classes include 1A, 2A and 3A, applied 
to external threads and 1B, 2B and 3B applied to internal 
threads. The requirements for a screw thread fit for specific 
applications can be met by specifying the proper combina- 
tion of classes for the components. Most requirements 
however will be satisfied by selecting one of the following 
combinations: 























IWlustration of tolerances, allowances and crest clearances for 
classes 1A, 2A, 1B and 2B. 


Classes 1A and 1B. These classes, 1A (external), 1B 
(internal) — are used on threaded components where 
quick and easy assembly is necessary and where a liberal 
allowance is required to permit ready assembly, even with 
slightly bruised or dirty threads. 


Classes 2A and 2B. These classes, 2A (external), 2B 
(internal) — are designed for screws, bolts and nuts. They 
are also suited for a wide variety of other applications. 
An allowance is provided which minimizes galling and 
seizure encountered in assembly and use. It also accom- 
modates to a limited extent, platings, finishes or coatings. 


Classes 3A and 3B. These classes, 3A (external), 3B 
(internal) — are provided for those applications where 
closeness of fit and accuracy of lead and angle of thread 
are important. These threads are obtained consistently only 
by use of high quality production equipment, supported 
by a very efficient system of gaging and inspection. 





Gaging the Various Classes of Fit 


Limit gages are the most effective and economical means 
for controlling screw thread classes of fit. Maximum metal- 
limit gages are designated “Go” gages and minimum metal- 
limit gages are designated “Not Go” gages. 

wee 
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Bath Plug Thread Gage — American Gage Design. 


“Go” gages check or control the extent of the tolerance, as 
applied to a specific screw thread, in the direction of the 
limit of maximum material and represent the maximum 
limit of external threads and the minimum limit of internal 
threads. The ideal gage for internal threads is a “Go” plug 
thread gage and for external threads, a “Go” ring thread gage. 
“Not Go” gages control the extent of the tolerance in the 
direction of the limit of min- 
imum material and represent 
the minimum limit of exter- 
nal threads and the makxi- 
mum limit of internal threads. 
The use of “Not Go” plug 
thread gages and “Not Go” 
ring thread gages provides a 
satisfactory means of gaging 
for controlling effective size 
at the minimum material 
limits. 

More simply stated, plug and 
ring thread gages will satis- 
factorily inspect threaded 
components for assembly. 
Threaded parts will “pass” inspection if the “Go” thread 
plug will enter the threaded hole and the “Go” ring will 
thread onto the screw. At the same time, the “Not Go” plug 
must not enter the threaded hole and the “Not Go” ring 
must not thread onto the screw more than 3 turns. 














Bath Ring Thread Gage — 
American Gage Design. 





Producing Screw Threads in the 
Popular Sizes 


Internal threading is usually accom- 
plished with taps, the pitch diameter or 
H Limit of which is selected according 
to the class of fit to be produced. Taps 
are available as standards in a variety of 
H Limits and will produce the desired 
class of fit when used as recommended. 


External threading is accomplished with 

dies, thread milling cutters or other thread- 

ing tools and the size of the work is gov- 

erned by the adjustment of these tools. 
For further reference, see U.S. Dept. of Commerce, Na- 
tional Bureau of Standards Handbook H28 (1957) Part I. 


Cylindrical and Thread Gages Ground Thread Taps » Internal Micrometers John BATH & Co., Inc. 


28 Mann Street, Worcester, Mass 





whatever 
you need 


in DIAL 
INDICATO 


Wet-proof indicator. Protected from coolant, 
oil, oi] fog, and other liquid contaminants. 
Seven models, four magnifications 


Series L Testmester. Long range (.032” and 
060”), high magnification. Large or regular 
size dials, two styles. .0001” or .0005” grads., 
eight models 


Series M Testmaster. The Universal Test 
Indicator. Two styles. .001” or .0001” grads., 
eight models, plus non-magnetic. 


Regular Dial indicators. Five sizes including 
A.G.D. groups 1 through 4. Over eighty differ- 
ent basic models plus thousands of variations. 


Auxiliary Plunger (new precision transfer 
unit) and new Cam Type Lifting Lever extend 
usefulness and preserve accurate reading of 
Federal Dial Indicators. 


New style Tolerance Hands set casily, lock 
securely. Weights for measurement of com- 
pressible materials. Made to your or A. S. T. M. 
specs. 


Perpendicular indicators. Two sizes, seven 
models. Crown or spiral gear movement. 


Long Range Indicators. Wide variety of 
models up to 3” range, .001” to .0001” grads. 


Hardened Gear Movement greatly increases 
indicator life, improves performance. Available 
on all A.G.D. models . . . most other models. 


Super-Sensitive Indicators. Ultimate in indi- 
cator precision. Five models, .0001” or .00005” 
grads. 


Dials for any magnification. Also balanced, 
continuous, clockwise, counter-clockwise — 
with rev. counters, special markings, etc. 


Attachments. Right Angle or Hole . . . pre- 
cision transfer units for checking “inaccessible” 
places. , 


Centact Points. Many shapes, dozens of sizes. 
Polished tips, hardened steel, chrome, T.C., etc. 


Backs. Regular, offset, post, screw, adjustable, 
and flat. Special backs to order 


Ask for Catalog 58 describing the complete line of Federal! Dial Indicators 


FEDERAL PRODUCTS CORPORATION 


9191 Eddy Street 


Providence 1, R. t. 


AFEDERAL 7%. 


for recommendations in modern gages... 


Dial Indicating + Air + Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 
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INDICATOR 


With the 
TOUGH-HARDENED 


Movement 


-~ 
=~ 
— 
— 
- 
- 
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“HH” following Model Number indicates 
Hardened Gear Movement. 


. .. not only tough-hardened, but precision-hardened by a special method which 
greatly increases useful life of vital wear parts (gears, rack and pinion) and 
improves performance as well. 


This new hardened gear movement is available on most Federal Dial Indicators. 


Comparative tests show that Indicators with hardened gear movements have 

16% to 25% less friction, far better repeat accuracy, and greater stability of 
calibration than regular Indicators. And, since the hardened gear Indicator operates 
more smoothly, it exerts less contact pressure and provides quicker response to 
slight dimensional changes, so you have an Indicator of greater sensitivity as well. 


Read about this great new development and other Federal Dial Indicators in 
Catalog 58. Ask for your copy today. FEDERAL PRODUCTS CORPORATION 
9191 Eddy Street - Providence t, Rhode Iisiand. 


_ A&AFEDERAL Fut _ 


for recommendations in modern gages. . . 











Dial Indicating * Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 





other CLEVELAND PRECISION INSTRUMENTS 


INDI-AC—Ultra-Precision Electronic 
Height Gage 


INDI-RON—Ultra-Precision 
Roundness, Squareness and 


Concentricity Gage 
MICRO-AC—Electronic Micro- 


Comparator 


finish measurement 
PAR-AC—Electronic Production 


Gage AU-MAC—Automatic Machine 


Control and Positioning Systems 


Ask for a demonstration 
and see why CLEVELAND 
Gages give you more. 


*Patent Applied For. 


ROUGHNESS METER—For surface 


/ 
a a A a we A- a, ae - 
TRANSISTORIZED INDICATOR 


INDI-AC Jr. 


The INDI-AC Jr. embodies most of the features 
of the standard INDI-AC electronic indicator 


Vy OPERATES ANYWHERE 
Portable — 4% pounds — 6” x 7” x 3A” 
AC and permanent, chargeable battery, operated 
Unaffected by shop conditions 


vy USE FOR ANY GAGING PURPOSE 


3 scales — thousandths — tenths — millionths 
Zeros and readings coincide on all scales 
Reversible action gage head. Light Tip Pressure. 


og NO MAINTENANCE PROBLEM 
Exclusive PROTECTOR TIP* 
No battery replacement 
Long life transistors 
No mechanical parts to wear 


CLlerelenwr a INSTRUMENT COMPANY 


6220 East Schaaf Road 


Cleveland 31, Ohio 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-198-1 





JONES#4800 


Hand 
Tachometer 


BROAD RANGE 
50 — 50,000 R.P.M. 
with stop button 


assures 
better 
production 


HIGHER OUTPUT — QUALITY 

CONTROL obtained by maintain- 

ing proper machine speeds. Also 

helps avoid breakdowns by detect- 

ing irregularities. 

CARRY IT FROM JOB TO J08 

and keep it handy for quick, accurate tests. Choice of readings 
in B.P.M., F.P.M., etc. 

GUARANTEED ACCURACY-—superior construction, trouble-free. 
Unaffected by moisture, temperatures, electric currents. 


Many other Portable and Stationary Models are available for use 
on all types of industrial machines. 


Write for Catalog 147-D 


JONES MOTROLA CORP. 


Stamford, Conn. 





USE READER SERVICE CARD; INDICATE A-2-198-2 


You never knew you could do 
so many things 


with MODERN ABRASIVES! 


Say goodbye to many 
older, costlier metal 
working methods 


Today, use the 


modern 


Brightboy, 
finishing medium 
that will perform many types 
of work previously unrelated 


with abrasive uses. 


Brightboy’s wide scope be 
gins where conventional abrasives leave off. It’s unique working 
action results from rubber and Silicon Carbide or Aluminum Ox- 
ide abrasive grains working simultaneously: BURRING, CLEANING, 
FINISHING, POLISHING, in a single-step operation! Readily available 


WRITE US NOW FOR: STOCK grains and textures 


are JOB-MATCHED to your job! 


@ SAMPLE BRIGHTBOY HAND TABLET 
@ CATALOG LISTING GRAINS, TEXTURES, MACHINE SPEEDS 
@ NEW METHOD RECOMMENDATIONS 


and for name of nearest Brightboy distributor 
BRIGHTBOY INDUSTRIAL 
DIVISION 


WELDON ROBERTS 
RUBBER CO. 
95 North 13th Street 
Newark 7, N. J. 


America’s Pioneer Manufacturer 
of Rubber-Bonded Abrasives 
USE READER SERVICE CARD; INDICATE A-2-198-3 


The Tool Engineer 





921-T-DC 


/ ALUMINUM TOOLING PLATE 


PIRERT CHILLER 


For Greater Density, 
Less Porosity and 
Improved Stability 


TO INSURE: 
1. EASIER MACHINABILITY 
2. PRECISE DIMENSIONS 
3. SUPERIOR FLATNESS 
4. BETTER SURFACE FINISH 
5. LOWER COST TOOLING 


These five outstanding advantages are possible 
because, starting with a finer grain structure and an 
inherent stability not approached in any other light- 
weight tooling material, each 921-T-DC tooling 
plate is machine finished to exact dimensions before 
shipment. 


Not only is 921-T-DC being used by leading air- 
frame, automobile, appliance and other metal 
working industries for jigs, fixtures and production 
tools, but is finding acceptance for use in the manu- 
facture of precision equipment and components 
where close tolerances, uniformity and stability are 
prime requirements. 


GET THE FULL STORY 


*** A complete description of 
Pioneer 921-T-DC; its versatility 
and adaptability; illustrations 
of applications, are contained 

in a new brochure available 
without cost or obligation 
through any of the Pioneer 
distributors listed below. 


SPECIFY PIONEER 921-T AND ORDER FROM THESE METAL SUPPLIERS 


, » 4 ALBUQUERQUE, N.M.: Merris Steel & Supply Co. LOUISVILLE, KY.: Reynolds Aluminum Supply Co. 
P £ : ¥ b, Ml BE EB R ATLANTA, GA.: Reynolds Aluminum Supply Co. MEMPHIS, TENN.: Reynolds Aluminum Supply Co 
Ss, XS wr BOSTON, MASS.: American Stee! & Aluminum Cerp. MIAMI, FLA.: Reynolds Aluminum Supply Ceo. 


a ol ; 
Joseph T. Ryerson & Son, Inc. Caulley Stee! and Supply Company 
BIRMINGHAM, ALA.: Reynolds Aluminum Supply Co MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. 
A L U M | N U M l N _ e SUFFALO, N.Y.: JosephT. Ryerson & Son, Inc MINEOLA, N.Y: Pioneer Aluminum inc 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. NASHVILLE, TENN.: Reynolds Aluminum Supply Ce. 
Subsidiary of Morris P. Kirk & Son, Inc Kasle Stee! and Aluminum OAKLAND, CALIF.: Earle M. Jorgensen Co 
CLEVELAND, O.: Kasle Stee! & Aluminum ORLANDO, FLA.: Caulley Steel and Supply Company 
Pacific Coast Unit of National Lead Company DALLAS, TEX.: Vincon Stee! & Aluminum Co. RALEIGH, N.C.: Reynolds Aluminum Supply Co 
. : DEARBORN, MICH.: Pioneer Aluminum inc. RICHMOND, VA.: Reynolds Aluminum Supply Ce. 
5251 W. Imperial Hwy., Los Angeles 45, Calif DENVER, COLO.: ABC Metals Corporation SAVANNAH, GA.: Reynolds Aluminum Supply Co 
Phone: ORegon 8-5073 DETROIT, MICH.: Kasle Stee! & Aluminum ST. LOUIS, MO.: Industrial Metals, Inc. 
Meier Bross and Aluminum Co Joseph T. Ryerson & Son, Inc 
EASTERN SALES OFFICE FT. LAUDERDALE, FLA. : Caulley Steel and Supply Co SOUTH BEND, IND.: Kasle Stee! & Aluminum 
288 Old Country Road, Mineola, New York GRAND RAPIDS, MICH.: Kasle Stee! & Aluminum TULSA, OKLA.: Industrial Metals, Inc. 
Phone: Ploneer7-6171 HARTFORD, CONN.: American Steel & Aluminum Corp. UNION, N.J.: Mapes & Sprow! Steel Co. 
HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp WALLINGFORD, CONN.: Joseph T. Ryerson & Sen, Inc. 
MIDWEST SALES OFFICE HOUSTON, TEX.: Vinson Stee! and Aluminum Co WICHITA, KAN.: Industrial Metals, Inc 
23439 Michigan Ave., Dearborn, Mich JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc SALES REPRESENTATIVES 
Phone: LOgon 3-2708 KANSAS CITY, MO.: Industrial Metals, Inc Morris P. Kirk & Son, Inc 
LOS ANGELES, CALIF.: Braico Metals Co., Inc 4050 Horton St., Emeryville 8, Calif. 
SOUTHWEST SALES OFFICE Continental Metals Co., Inc Also: Fresno, Calif.; Phoenix, Ariz.; Salt Loke Cit 
P.O. Box 702, Dallas, Texas Earle M. Jorgensen Co ‘ d , : v 


Teal oe. 0 The Norwest Company 
Phone: EMerson 1-297! oot Componente, tne 330 Second Ave. West, Seattle 99, Wash. 


WORLD’S LARGEST DISTRIBUTOR OF AIRCRAFT EXTRUSIONS / MORE THAN 2,500,000 POUNDS IN OVER 7,000 SHAPES 


February 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-199 





HOW TO MAKE A CUT-OFF SAW PRODUCE MORE AT LESS COST 


Shown at the right is a SPOT-A- 
MATION IDEA used in many plants. 
Almost invariably it has meant cost 
savings of 50% or more—has im- 
proved product quality, lengthened 
saw life, lessened worker fatigue. 

Two Bellows Air Motors are used. 
One, hydraulically controlled, feeds 
the saw through the work. The sec- 
ond clamps the work in position. The 
two Air Motors are electrically inter- 
locked. The cut-off saw can be made 
completely automatic by adding a 
third Air Motor to feed the material. 
This is another typical way Bellows 
Air Motors are used to “Spot Mod- 
ernize” existing equipment. Almost 
any hand-fed, or hand-controlled 
machine can be made to produce 
more, at less cost, with versatile Bel- 
lows “Controlled-AirmPower” Devices. 





























PULSA-PAK 
CONTROL 
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THIS SPOT-A-MATION IDEA FILE 
IS YOURS ON REQUEST 


Contains drawings, circuit diagrams, equipment 
list, and full details to enable you tc convert 
existing equipment to lower cost operation. 
Write for it today. No obligation. 


Address Dept. TE-259, The Bellows Co., Akron 
Typical application of this SPOT-A-MATION IDEA in 9, Ohio. 
the plant of Milwaukee Gas Specialties where gas 
tubing is cut to length. Here costs were cut better than 


50% and cost of rejected material reduced 20%. The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
aes AKRON 9, OHIO 


OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio 


200 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-200 The Tool Engineer 
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Productive Lubrication | 


FOR PROFIT-MINDED PRODUCTION MEN 


You don’t need a lot of different cutting fluids 
fo get the best plant wide fool lubrication 


Stuart’s ThredKut proves 
versatility as line oil at 
Chicago Screw Company 


Selection of cutting fluids for 
constantly changing, diversified 
machining operations can be a 
thorny problem. This company, 
largest of Standard Screw Com- 
pany’s six divisions, met it head-on 
by making quality and cost the de- 
ciding factors. The Chicago Screw 
Company is one of the world’s larg- 
est producers of both special screw 
machine and hot and cold upset 
products — plus Standard’s broad 
line of Stanscrew Fasteners — and 
uses a central system for supply- 
ing coolants to more than 1,700 
machines at its Bellwood, Illinois 
plant covering an area of over 
628,000 sq. ft. 


Stuart’s ThredKut base at 8:1 is 
used as a line oil and meets the 
requirements for most operations. 
Chicago Screw’s central system 


Straight ThredKut 99 is used on this Cincinnati 
Filmatic centerless grinder to grind four dia- 
meters in one pass. The port is a special socket 
head crankshaft screw of alloy steel. An 
aluminum oxide wheel is diamond dressed by 
means of a profile cam to produce the desired 
contours. 





delivers this oil to various depart- 
ments where, if richer or leaner 
mixtures are required, these changes 
are quickly made for individual 
machines. Screw stock may be ma- 
chined with 12:1 or 15:1 dilutions, 
whereas form grinding is usually 
done with a full concentration of 
ThredKut 99. 


Tool life and finish are important factors if machining this special hex head dog point fastener of 
C-1141 steel. This precision part is made complete on the Acme-Gridley screw machine and operations 


include forming, sizing, and thread rolling. 





This progressive program has also 
proved profitable since the company 
maintains tight control over one of 
the most vital machining variables 
affecting tool life, finish, and profit. 
Many manufacturers not having 
Chicago Screw’s 86 years experience 
have found themselves catering to 
operator “whims” or departmental 
preferences by buying or blending 
a wide variety of water-mix and 
straight-oil compounds. This prac- 
tice can often lead to confusion, 
waste, and hidden costs. 


In a nutshell, the screw machine 
industry is far too competitive for 
this leader not to have an intelligent 
plant lubrication policy. When turn- 
ing out work on a $50,000 machine, 


Chicago Screw has found it is false 
economy to select coolants that will 
not provide maximum productivity 
at lowest per-unit cost. 


By using ThredKut, this manu- 
facturer retains complete flexibility 
for solving a large percentage of its 
lubricating problems. In handling 
free - machining materials, for ex- 
ample. ThredKut is used at 15:1 
with paraffin oil. In machining 
tough stainless, a rich 4:1 mixture 
is indicated. ThredKut’s versatility 
is further demonstrated by the in- 
ternal broaching of 1018 steel crank- 
shaft couplings 2” in diameter. 
Fluid film lubrication at the tool- 
chip interface reduces friction and 
heat; proper concentration of active 
sulphur prevents chip welding and 
eliminates rough surface finish 
problems. 


MORE PL FACTS > 








Productive Lubrication 





7 : (ies : 
New hot die lubricant 
solves sticking problem 


Stuart’s Thermex 33 proved to be 
the ideal “boundary lubricant” for 
tough forging operations at J. H. 
Williams & Co., because it pre- 
vented metal-to-metal contact, pro- 
vided maximum plasticity of metal, 
and eliminated sticking. The result 
was lower scrap losses, increased 
production, and longer die life. 


Spray of Thermex 33 is electron- 
ically metered to the dies between 
strokes of 3000-ton press. Minimum 
flash and smoke are important oper- 
ator benefits. 


Thermex 33 was developed for 
hot forging where heat and pressure 
are too severe for ordinary lubri- 
cants. Quality-controlled graphite is 
used to provide solid lubrication 
which resists high temperatures. 
An extreme pressure additive pre- 
vents metal seizure and welding. 


. : = | 
SAE 1045 stee! blanks ore formed into double- 
flanged roller rims for tractors in a three-stroke 
22-sec. operation. 





Ceneral-purpose lubricant jumps production 
200%, belt life 25%..grinding stainless to *4 finish 


Belt life was increased 25% by changing to Stuart's ThredKut 99, which is used with belts ranging 
from 50 grit for roughing to 120 and 150 grit for finishing. Reduction in downtime for belt changing 


alone uncovered important hidden savings. 





Stuart's ThredKut 99 grinding and 
polishing oil replaced a complex 
three-oil system which limited pro- 
duction of stainless sheet at Atlas 
Steels Limited, Welland, Ontario. 


This Canadian steel company 
consistently produces a No. 4 finish 
on as many as 150 tons of stainless 
sheet per month on two Mattison 
abrasive belt grinding and polishing 
machines, using Stuart’s ThredKut 
99 as a general-purpose lubricant on 
all four stages of the grinding cycle. 


The combination of high chemical 
activity for free cutting of tough 
stainless with extra lubricity pro- 
vided in ThredKut 99 for produc- 
tion of excellent surface finishes is 
an important consideration at Atlas. 
Good scratch pattern and uniform 
surface finish permit perfect match- 
ing of stainless panels placed side 
by side in construction or assembly. 


Production in the roughing oper- 
ation quickly doubled. ThredKut 99 
offered the precise qualities needed 
for roughing, intermediate grinding, 
finishing, and polishing to a No. 4 
finish. The 25% increase in belt life 
alone means important reductions in 
both machine downtime and belt 
inventory costs. And, one oil instead 


of three eliminates the possibility of 
operator mistakes and spoilage. 


Considerably fewer flash fires 
have been experienced during the 
four years this grinding and polish- 
ing oil has been used on the job, 
with cutting speeds averaging 3600 
sfpm. This is due not only to Thred- 
Kut 99’s higher flash point, but 
mainly to the fact that less heat is 
being generated under the positive, 
free-cutting action of ThredKut 99. 
ThredKut 99 has a viscosity of 190 
sec. at 100°F., assuring excellent 
belt penetration and thorough “wet- 
ting” of the grains. 


Stuart's ThredKut 99 is easily applied to the 
work with a soft bristle brush. Formerly, three 
special oils were used in four different steps of 
the grinding and polishing process. 





METALWORKING LUBRICANTS 
D. A. STUART OIL CO., LIMITED 


2727 South Troy Street, Chicago 23, Iinois 


CANADIAN D. A, STUART Off CO., LIMITED 
P. O. Box 430, 43 Upton Road, Scarborough, Ontario, Canada 


EUROPEAN OFFICE 
BERN, SWITZERLAND, Walo v. Muhienen, Effingerstrasse 75 





DETROIT, MICH. 
TYler 7-8500 


CHICAGO, ILL. 
Bishop 7-7100 


| ead | Phone Your Stuart Service Center 


BAYONNE, N. J. 
HEmlock 7-015) 


HARTFORD, CONN. 
JAckson 7-1144 


CLEVELAND, OHIO 
PRospect 1-7411 


TORONTO (Scarborough) 
Plymouth 7-3227 





FOGIME cox. verory no. «7 


Johnson Sea-Horse throttie shaft in 14 varieties 


unique INE combination tooling 
like this is part of the “Sea-Horse” saga 


For years Bodine machines and methods have been helping Johnson produce intricate outboard motor 
parts to high precision standards ... and within equally close cost limits. 


This unusual combination tooling for drilling, tapping and horizontal milling operations is the latest 
example. No less than 14 variations of these brass throttle, choke and shift parts can be produced on 
this one machine with fast and simple change-over. 


Note the tough holding problem, with holes and flats to be accurately located relative to a crank arm. 
Note, too, how Bodine swiveling milling heads permit required changes in both width and location of 
slots. Ready accessibility of tools, indexing table, etc., is obvious. The figures below complete this 
interesting story... and the chances are that Bodine can work out an equally practical and efficient 
approach to YOUR problem. For further information, write Dept. TE-2. 


production data: 550 pieces per 50 min./hr., operating at 11 strokes per minute with 
manual load and unload. 


AUTOMATIC DIAL TYPE DRILLING, MILLING 
TAPPING, AND SCREW INSERTING MACHINES 


February 1959 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-203 





MORE OUTPUT 
PER WHEEL 


FEWER PASSES 


HEAVIER 
REMOVALS 


ROUGHING AND FINISHING WITH PER PASS 


the Same Manhattan Centerless Wheel 


Finishing operations can be done with the same Manhattan Centerless Wheel 

used for roughing . . . simply by controlling the feed rate and the amount of BETTER 

stock removed! Manhattan’s special natural and synthetic rubber bonds 

account for this important time and cost saving advantage. High grit-carrying 

capacity of the bond permits more metal removal with fewer passes — produces FINISHES 
the desired finish to the most rigid dimensional tolerances. No need for time- 

consuming wheel changes with Manhattan Centerless Wheels. For thru-feed 

work, you can’t buy more grinding efficiency and economy, nor at higher cost! 

Manhattan Rubber Bonded Centerless and Regulating Wheels are engineered LONGER 


to meet specific requirements of your centerless grinders. Regulating Wheels 
are supplied either plain or core-mounted. Manhattan Core Mountings can iildad LIFE 
assure substantial savings in wheel costs. Let a Manhattan representative 
show you how you can get “More Use per Dollar’ with Manhattan Centerless 
Wheels . . . and other types of high speed, heavy duty abrasive wheels. 


WRITE TO ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION— PASSAIC, NEW JERSEY 
RAYBESTOS-MANHATTAN, INC. 


Belts * Hose * Roll Covering * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 
Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


INSTITUTE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-204 The Tool Engineer 





Par Sipery 10 1? Competition... 


. - « states Mr. Creighton Blanchard, toolroom superintendent 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


SURFACE 
GRINDER 


Here’s what Mr. Blanchard has to say about the 
new Type D machine: 


"We have three grinders in our toolroom— 
a Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
ihe Thompson Type D so superior that we 
have recently purchased another Thompson 
just like it. All our precision work goes on 
the Thompson.” 


Ye: 
"ey 


Compare these features 


sy 


Steel roller anti-friction slides eliminate ball creep 5 inch table movement per turn of handwheel im- 
and increase rigidity. proves quality of finish and speeds up operations. 


<0" vieiiiat enmei m dee I" ehaad on No backlash, anti-friction ball nuts and screws on 
a Se a eS eae ee ee cross feed prevent wheel from creeping away from 


extra cost with no loss in vertical capacity when using work in shoulder grinding. 


wet attachment. P } ; 
Swing-out stop for table dog contact permits quick 


Solid support through entire length of bearing quill movement to wheel dresser. 


assures extra fine finish. ° 


Immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO SURFACE 
“Keep | 0W140%__ in mind for that daily grind” GRINDERS 
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OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


a 


wall 


MAGNETIC PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked 


in 001” increments from .100” thru .500” dia. Larger sizes available. 


ADJUSTABLE PERFORATING DIES 


All perts reusable and interchangeable. Punches and dies stocked 
in .001” increments from .100” thru .500” dia. Larger sizes aveilable. 


manufacturer of all types of 
CUSTOM DIES for over 40 years 


5. B. WHISTLER & SONS, INC. 
744 Military Rd., Buffalo 23, N.Y. 


Mail the following: () Magna-Die Catalog [) Adjustable Die Catalog 
() More information on custom die work 


CARBIDE INSERTED 


MEYCO BUSHINGS 
Can Cut Production Costs! 


MEYCO carbide inserted drill jig bushings have 
been successfully saving money on production runs for the 
past decade. Performance: same as solid carbide, but need 
not be handled with kid gloves. Greater economy, because 
of long life at less cost. You can enjoy the advantages of 
greater accuracy for a longer time, less spoilage, less 
machine down-time, added 
drill and jig life with Meyco 
carbide inserted drill jig 
bushings. Get the full story 
now: write for new Bush- 
ing Catalog No. 42 


*PATENTED 


1. Tungsten carbide rings at the 
points of wear; 2. Steel rings pro- 
tect drills and carbide; 3. Special 
hardened alloy steel body. 


W. 








ram-type turret lathe for prodd 
several machine operations. This heavy duty, self-indexing, 
precision bed turret with six station meehanite head, hasbeen 
specially designed and engineered for the larger 
lathes in the 13” to 16” range. 
Two models to choose from, either the straight ram or the tilt head 
ram (5° angle). The tiit head model allows greater clearance 
over the ram, enabling larger tools to be utilized. 


All tool holes are biank to permit user to align them with 
spindie hole. Complete instructions furnished for mounting 
turret and machining holes. 


© Manufacturer of PRE COR TOOLS: Collet Closer Attachments. 
© Also Manufacturers of AK Bed Turrets, Cross Slides and Bar Feeds. 


SEND FOR FREE LITERATURE 


PRECISION PROCESSING CO. 
3269 Casitas Ave., Los Angeles 39, Calif. 
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You'll get the job done faster at less cost 
with Skinner metalworking products 


A complete line of hand chucks, power chucks, cylinders, vises 


POWER CHUCKS 
Provide positive gripping power. Assure 
accuracy within .001” on diameter on repet- 
itive work. Available in self-centering, com- 
bination, serrated jaw, compensating, light- 
weight self-centering types and in sizes from 
6” to 24” diameter. Mount directly on 
American Standard Type A-1, A-2, B-1 
and B-2 flanged spindle noses. 


AIR CYLINDERS 
Double-acting, rotating operation. Speed 
production by opening or closing power 
chuck jaws almost instantly. Large ports 
assure fast action with minimum air ex- 
penditure. Standard sizes range from 4-1/2” 
to 20”. Speeds up to 3500 RPM. 


HAND-OPERATED CHUCKS 
A large selection of Independent, Self-Cen- 
tering and Combination chucks. Sizes suited 
to machines ranging from bench lathes to 
engine and turret lathes in sizes up to 36”. 
Both direct mounting types and types for 
use with intermediate adaptor plates 


POWER CHUCK FIXTURES 
Non-rotating. Hold work for drilling, mill- 
ing, assembly operations. Air-operated for 
fast, effortless loading and unloading. In 
sizes from 5” to 24” with either two or 
three adjustable or non-adjustable jaws. 


POWER CHUCKING ACCESSORIES 
A complete line of power chucking acces- 
sories is available: Hand and foot operated 
valves, draw bars and tubes, air filters, 
complete air units. 


FULL CAPACITY TROUGH VISES 
SERIES F AND FS 

A complete line of big capacity vises from 
4” to 8”. Available with or without swivel 
base. Opening capacity is equal to full 
width of jaws. Tremendous holding power 
for rough or finished work. Built-in trough 
returns coolant to machine table. 
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JUNIOR POWER CHUCKING UNIT 
Designed to convert small lathes to high 
production power units. Case histories 
show users make worthwhile savings. Com- 
plete unit includes double-acting air cylin- 
der, adapters, regulator, valve and _ self- 
centering chuck with 1/4” to 6” capacity. 
Components may be purchased separately 


+6F+ WORK DRIVERS 
Fastest, surest way to drive 1/4” to 8-1/16” 
rough or smooth blanks between centers. 
Used instead of driving dogs. Mount on 
spindle of any lathe by means of adaptor 
plate. Engage and disengage workpieces 
quickly. Positively will not loosen. Have no 
protruding parts. Hood completely covers 
jaws. Drivers will work in either direction. 


SOFT BLANK TOP JAWS 

A complete line of medium and heavy duty 
blank jaws accurately machined to Amer- 
ican Standard jaw dimensions. Jaws are 
low carbon alloy steel which can be car- 
burized and heat-treated to the required 
hardness—available tongue and groove and 
serrated jaw types. 


Skinner Products are sold through leading Industrial Distributors and Machine Tool Builders and Dealers. 


THE CREST OF QUALITY 
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TEAMED FOR 
PRESS ROOM 
EFFICIENCY 


U. S. Automatic Press Room Equipment is made to 
team perfectly with your present presses. All units 
are engineered and built solely to increase the effi- 
ciency of your presses to bring you the savings 
which result from the use of coil stock. 











U. S. mechanical driven Slide Feeds have long been 
recognized by users as the most accurate automatic 
feeds on the market. They are built in a range of 
sizes with width capacities from 114” up to 27”, and 
all sizes can be teamed with matched Plain Stock 
Straighteners. 





Where wire of round or irregular cross-section is to 
be fed, U. S. Slide Feeds are supplied with Two-way 
Wire Straighteners. 


For certain applications, where roll feeding is desir- 
able, U. S. Roll Feeds are available in either single 
or double types. 


Whether you are working with .020” wire or wide 
flat stock, when you have U. S. equipment you have 
the perfect team for both short and long run jobs. 


SF-2424 U. S&S. Slide Feed with an 
$S8-24-8 Plain Straightener, mounted 
on a straight side press to feed 
from left to right. This combina 
tion is capable of handling stock 
up to 24” wide maximum length 
of feed is 24” 


Slide Feeds 
Roll Feeds 
Stock Straighteners Model SF-1 U. S. Slide Feed with match- Model RF-1212 U. S. Double Roll Feed 
Stock Reels ing Plain Straightener, for stock widths (Racks and Pinion Type). Capacity: for 
: up to 24%”"— maximum length of feed 4”. material up to 12” in width, feed length 
Stock Oilers adjustable up to 12”. 
Coil Cradles 
Die Sets Complete information about U. S. Automatic Press Room Equipment is yours 
Multi-Slides® by asking for Bulletin No. 85T. 
Multi-Millers® 


Wire Straighteners U. S$. TOOL COMPANY, INC. 


Combination Cradle Straighteners 


Combination Reel Straighteners AMPERE (East Orange) NEW JERSEY 
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For Top Metal Cutting Efficiency 


-- - Cincinnati gives you a choice 
of 5g Cutter and Tool Grinders 


Whatever is good for the cutting edge of your 
expendable tools is good for production. And 
CINCINNATI® Cutter and Tool Grinders are cer- 
tainly good for the cutting edges of all types 
of milling and die sinking cutters, reamers, hobs, 
taps and others. There are 5 machines in the 
Cincinnati group. They constitute an exception- 
ally strong secondary line of production equip- 
ment for machine tools of all types. Sweet's 
Machine Tool File contains brief specifications, 
and complete data may be obtained by writing 
for catalogs. 


MILLING MACHINE DIVISION 
The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 


CONTOUR 
Cutter and Tool Grinder 
Catalog No. M-1918-1 


comcimmar! 


NO. 2 NO. 1 
Cutter and Tool Grinder Cutter and Tool Grinder 
Catalog No. M-1914-4 Catalog No. M-1852-3 


MONOSET 
Cutter and Tool Grinder 
Catalog No. M-1591-4 


PROJECTO-FORM 
Grinding Machine 
Catalog No. M-1612-5 


(OM «KNEE TYPE MILLING MACHINES * BED TYPE MILLING MACHINES 
C i a C | oy &i AT | DIE SINKING MACHINES + CUTTER AND TOOL GRINDERS 
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Fastest- 
Changing 
Toolholder 


Spring-loaded pin 
lifts and holds 
three-position chip 
breaker against 


With Exclusive 
‘Aut lif t”, Triple-Purpose 
iw Cost Chip Breaker 








5 2 v Loosen, change, tighten...and you’re back in production. It’s 
as quick and easy as that with Coromant T-Max... newest, 
N EW S | Z E S | fastest throwaway-type, carbide toolholder on the market. 
Only T-Max enables you to change either or both the carbide 
In A Wide Variety cutting edge and depth of cut without removing or replacing 
chip breaker. 
of Styles . When set screw is loosened, a spring-loaded pin automatically 
Positive Rake and lifts and holds chip breaker against clamp —lets you change or 
Other P = } index insert with no waste motion, When changing cut, a push 
ore oa pb with the wrench clicks the solid carbide chip breaker into desired 
position for light, medium or heavy cut. 


@ Precision-made recess seats insert accurately—insures machining precision, 

@ No protruding parts—two or more holders easily clamped together. 

@ Shank of heat treated alloy steel, HRC 50, guards against damage. Special 
SR treated, anti-rust finish. 

@ Precision cast, alloy steel clamp is streamlined for free chip flow. 

@ low cost chip breaker cuts replacement expense. 


Loromant [Division SANDVIK STEEL, INC. 


SEND FOR NEW 1702 Nevins Road * Fair lLawe, N. J 

FREE BOOKLET _ , Tel. SWarthmore 7-6200—In N. Y. C. Algonquin 5-2200 
Covering various T-Max | CLEVELAND @ DETROIT @ (CHICAGO @ LOS ANGELES 
Styles and other dota 

or contact your nearest SANDVIK CANADIAN LTD ) Drawer 1330, Station 0, Montreal 9, P.O 
Coromant office or 

distribytor for o T-Max rey o o 0 UCT WITHIN THE 
demonstration today ; 
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a) 


NIMATIC 





vy FEATURES ...1) AUTOMATIC CYCLING 
= 2) VARIABLE FEED Designed and built by ATLANTIC INSTRU- 
approaches and returns MENT COMPANY for their own use... and 
3) GUARANTEED now Offered as a type and size of machine for 
to hold work to .0002” = which there is a strong demand, especially in 
the instrument and allied industries, where 
close tolerances must be held. 


The UNIMATIC comprises an extremely ac- 
curate machine element, mounted ona granite 
base scraped to a tolerance of .00005", with 
other features (fully explained in our cata- 
log) neutralizing the effects of temperature 
variations. 


WRusseu, WBifousroox 2 [Efenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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BULLARD 


accortiag to Mr. M. L. Strayer, 
Machine Shop Supt. “the largest 
volume piece we process on our Cut 
Master, Model 75, is the facing of 
seats for cement diverting valves. 
They must be perfectly flat. This 
critical operation is done so 
accurately on the Bullard Cut Master, 
Model 75, that with a little hand 
lapping we have an airtight joint.” 


This machine has a 24” extra high 
bed, speed range 6.8 to 250.0 R.P.M. 
Equipped with 5 sided Turret Head 
and 4 sided Side Head, both hand in- 
dexing, 4 jaw hand operated chuck. 


This ‘built-in’ accuracy, 
which is inherent in 
every Bullard Cut Master 
V.T.L., Model 75, can be 
applied to your work. 








CALL YOUR BULLARD SALES OFFICE 
OR DISTRIBUTOR FOR THE COMPLETE STORY 


THE BULLARD COMPANY 
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CHUCKING METHODS CAN BECOME OBSOLETE TOO! 


retool with 


AIR OPERATED CHUCKS 


Designed and built to fully meet modern machining 
techniques and machine tool requirements, Cushman 
Chucks permit the use of higher speeds with heavier 
feeds, maintaining closer tolerances with continued repet- 
itive accuracy and result in maximum workholding 
efficiency with the greatest savings in time and costs. 


For profitable machining through the use of precision 
chucking equipment, specify Cushman Air Operated Chucks. 





CUSHMAN CHUCKS, 
FW elgelelllo aie) Me Vasl-lalet- tame lel lias 
iF Velel mm tale Masl-tc-ig t-te 


CUSHMAN ‘_v gar») 


Sold through your industrial distributor 











SUSPENDED 


MOTION a new concept in thread gaging! 


THE FOSTER GAGE HANDLE 


Now, for the first time, it is possible to inspect 
tapped holes fast, without sacrificing gage life or 
operator "feel" and speed control with the new 
Foster Gage Handle. 


When gaging, the entire weight of the Foster 
Handle is suspended at all times while in motion. 
And while the gage is in motion, it is impossible 
for the operator to rest his hands upon it. 

For a demonstration, write to us for the name 
of the authorized distributor in your area. 


iempwermemms §6C. E. FOSTER GAGE CORPORATION 
gaging. 5341 ENGLISH AVE. INDIANAPOLIS, IND. 
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NOW THREE SIZES OF 
E-M rit units lJ Hl 
FOR YOUR 
AUTOMATION PROGRAM || 5,09) to goons 


3/32" Capacity | FOR ALL PUNCH PRESSES 


Model 111 


to assure accurate working pressure on all dies 
1,000 te 10,000 RPM or 
2,500 to 15,000 RPM. 








Continuously Variable 


@ Single or multi- 
speed control 


ple installations 
standard or de- 
V4" Capacity signed on the 


Model 113 - 














15 Speeds— @ Best possible 
750 to 15,800 RPM. delivery. 








@ Quotations on 
request. 








V2" Capacity al 
Model 603 Electric Moter Spindle Full Universal Pneumatic Die Cushion 
Air-Hydraulic Feed WRITE FOR CATALOG F-44-A 
600 to 4,000 RPM with 
Variable Sheaves. Write for literature and 
° “my T ' ' ' 
prices. DaAvTon RoGerRs 
Vb casreef, crc bse ttre Cl Ore PANY 
175 E. Erie St. / 4 y, 
The ELECTRO-MECHANO Co, *:cisis, . 
p 8 = Wisconsin 
MINNEAPOLIS 7R, MINNESOTA 
USE READER SERVICE CARD; INDICATE A-2-214-3 
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To) an laa] elsia- livia 


air hardening™ ~ STAMPING | 
~ T0OLand DIE STEEL 





TRIMMING 





COINING 





Least Distortion EMBOSSING. 


Easy to Machine 


New from Universal-Cyclops, LO-AIR is an air hardening tool 
steel remarkably free from distortion in hardening. Even more 
remarkable is its ease of machining. Now you can combine the 
simplicity of hardening and ease of machining typical of oil 
hardening tool steel (AISI 01) with the safety of an air hardening PUNCHING 
grade. Write for our descriptive brochure No. TS-101, or better 

yet order a bar from your nearest Universal-Cyclops sales office 

or warehouse. Complete stocks are available. 


*U. S. PAT. NO. 2,355,244 


UNIVERSAL 
CYCLOPS PIERCING 


STEEL CORPORATION 
BRIOGEVILLE, PA. 








TOOL STEELS * STAINLESS STEELS * HIGH TEMPERATURE METALS 
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»pins! : aA LD) ha 
socket set screws!.. “<e 


button head cap screws!.. 


Parker-Kalon has everything. The most complete line of socket screws 
in the industry and instantly available from your local P-K° distributor. 





Top quality and dependability, too. For example, P-K Dowel Pins are precision ground, positively dimen- 
sionally accurate. The development of Parker-Kalon’s specially heat-treated pin answers the need for 
maximum holding power in assemblies where parts must be accurately positioned and held in absolute 
relation to one another. Available in .0002”’ standard oversize and .001"’ oversize for repairs, they assure 
perfect alignment and facilitate quick disassembly and reassembly of parts in exact relationship. 


The same high P-K Standards apply to Parker-Kalon SHOULDER SCREWS, SET SCREWS, FLAT 
HEAD CAP SCREWS, BUTTON HEAD CAP SCREWS, PIPE PLUGS and the new P-K PRE-LODE 
. the socket head cap screw with the increased bearing surface under the head that gives greater load 
carrying capacity and permits high tightening—full pre-loading—with no danger of marring or indenting 

softer material. ; tte: 
KEY SET No. 111 contains 11 sizes Ask your P-K Industrial Distributor to show you samples 


of most popular HEX KEYS (Short % : ' iat 
Arm Series) in a convenient steel case, of P K Socket Screws. ..the industry s most complete line! 


with easy-to-use key island and simple 
Table for quick key selection for all types 


of socket screws. ® 
KEY SET No. 45 offers same 11 Hex 

Keys in a durable, compact plastic e J 

pocket case. 


Socket Screws 


PARKER-KALON DIVISION, General American Transportation Corpor- 
ation, Clifton, New Jersey. Offices and Warehouses in Chicago and Los Angeles 


KEEP AMERICAN INDUSTRY AT WORK, BUY P-K, MADE IN THE U.S.A. 
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is 
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BLAD 


It could be minutes . . . where a high 
surface feed rate is calculated to re- 
move a lot of metal, fast. 


Or, it could be hours . . . where a 
slower sfm rate means a smaller pile 
of chips, but lengthened blade life. 
The point is, every job has a different 
set of variables that affect perform- 
ance characteristics and costs. And 
an essential part of our product is a 
study of these variables to help you 
develop the lowest cutter costs con- 
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sistent with improved performance. 
We consider your machine, work 
piece, feed rate, depth of cut, speed 
and finish requirements. Only after 
this information is pooled with your 
own knowledge of the application— 
costs and performance of present 
equipment—is any cutter or grind- 
ing technique recommended. 


We would welcome the opportunity 
to tell you more about this unique 
cutter selection service. Write: 


This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance. 
Ask for a free copy of 


booklet No. 68F. 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE « ROCKFORD, ILLINOIS 
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COMPLETE LINE of 
“Red Tang” Files 


Ry 
NEW > 
MULTI-KUT 5 


FLAT 


This MULTI-KUT FLAT file is similar in 
shape to the Reg: lar Flat File. Fast 
cutting, it leaves a smooth finish and 
gives good results on any fileable ma- 


T H ’ 
oe Temenew t 8", 10", 12° — he New Simonds 
14” jengths. 


wal-roun | MIULTI-KUT FILES 


This MULTI-KUT HALF ROUND com- 
bines two exclusive SIMONDS file de- S ° ® 

Signs: Mull Kut onthe Ret side, Spire with Criss-Cross Design 
Cut on the radius side, resulting in ees 

rapid, smooth finish filing of either flat 


or concave surfaces or for rounding The Simonds’ line of files — files that cut fast and smooth, last 
out holes. Furnished in 8”, 10”, 12” 


ent 14" toi. longer; files that bring smiles of satisfaction are now even more com- 
NEW MULTI-KUT plete with the addition of Simonds’ new design Multi-Kut — in 


Pr SQUARE three shapes, four lengths. 


Gk ok ae Uk ls ct te The new diamond formation chip breaking grooves and varied 
toward the point, this fast cutting shapes make the Simonds Multi-Kut an extremely useful all-around 
MULTI-KUT SQUARE file is especially . : E ‘ 

yseful in slots, keyways, splines, square file for maximum stock removal, smooth finish and long life on any 


holes and general surface work. Fur- a P i 
nished in 8”, 10”, 12” and 14” fileable material. 


lengths. 





Factory Branches in Boston, Chicago, 


. . Shreveport, La., San Francisco and 
For Fast Service . Portland, Oregon . . . Canadian Factory 
trom a Dp in Montreal, Que 


. . « Simonds Divisions 
Complete Stocks 


rata Ms, > SAW AND STEEL CO. Simonds Steel Mill, Lockport, N. Y., 


Heller Tool Co., Newcomerstown, Ohio, 
Simonds Abrasive Co., Phila., Pa., 


industrial Supply e is a. FITCHBURG, MASS. ond Arvida, Que., Canada 
DISTRIBUTOR > 2 ee ee 
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yes! you can put it on a New Britain 


Now the larger pieces which formerly necessitated slower methods 
because of their size can be turned out at lower cost. You can, for the 
first time, apply New Britain standards of productivity to larger 
work with the new New Britain four-, six- and eight-spindle chuckers 
. .. new, larger chucking capacities (up to 15 inches), with spindle 
speeds, power and ruggedness to match, and all the exclusive New 
Britain advantages. The New Britain Machine Company, New 
Britain-Gridley Machine Division, New Britain, Connecticut. 


Automatic Chucking Machine 














Which will inspect these shafts faster... mechanical or optical gaging? 


Over 25 different metal shafts go into the calculators made by Monroe 
Calculating Machine Company. 
In the past, inspection of these shafts required the use of a large number 
of “‘go” and “no-go” gages. Rate? About 7 per minute. In addition, gage 
surveillance was both time-consuming and expensive. 
Then the switch was made to optical gaging, using a Kodak Contour 
Projector. The method is simple: A master shaft is positioned to either 
upper or lower tolerance limits on the screen. Then the part to be inspected 
is placed in the same position. 
Rate with optical gaging? About 17 per minute ! And, there’s no longer a 
need to send gages back to the crib for resetting. One Kodak Contour 
Projector does the whole job. 
Besides saving time, optical gaging with a Kodak Contour Projector 
offers you a chance to cut down on gage costs, use operators with little or Use of low-cost Mode! 8 Kedek Contour 
no training, and often obtain accuracy not possible by other means. Projectors enabled the Monroe Calculating 
Where can you use optical gaging? Almost anywhere in the plant— Machine Co., a division of Litton Industries, 
receiving, assembly, production, final inspection, toolroom. to more than double inspection rates. 
Facts about Kodak Contour Projectors are spelled out in a brochure 
which you can get by writing to the address below. After you’ve had a 
chance to look over the contents of the book, we'd like to demonstrate why 
and how one of the six Kodak models will best fit your inspection needs. 


Special Products Sales 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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YOUR PRESENT STEEL CUTTING GRADE! 


A unique balance of key metallurgical properties . . . this is the difference 
between Adamas 548 ond other steel cutting carbide grades. Let 548's 
a a eee eae ee o> seve eating job. Take 
your first step toward optimum carbide performance today . 


(Specific Grade 548 physicals relating to hardness, eilties 
supeare engi plas aiinediots af tela denaane upon request.) 


SEND FOR YOUR 548 PACKAGE TODAY! 


ADAMAS CARBIDE CORPORATION 
DEPT. 173 KENILWORTH, NEW JERSEY 


Please enter my order for 10 pieces fone package) of 
Grade 548 inserts . . . style and size as checked. If at the 
end of 30 days, for any reason | am not satisfied with their 
performance | will return all used and unused inserts and 
my order will be automatically cancelled . . . at no charge. 





t 


TRIANGULAR BLANK | } } | CHEC 
penionthtagpintcn |) ORDER NO. |1.C./A| T | R | PRICE 

NEGATIVE RAKE 1B-12P22 |3/8| | 1/8 11/32). | 

SA” 1B-12P32 3/8 3/16 | 1/32 

1B-12P33 |3/8 3/16 | 3/64 

A fd... TB-16P32. (1/2! | 3/16 | 1/32| 

TB-16P33 | 1/2 3/16 | 3/64 

SQUARE $0-16P22 1/2} 1/8 | 1/32 

PRECISION-GROUND S$0Q-16P32 l/ 2 3/ 16 1/32 

NEGATIVE RAKE jib | $0-16P33 1/2| 3/16 | 3/64 

$0-24P32 3/4| 3/16 | 1/32 | 

$0-24P33 3/4| 3/16 | 3/64 

$Q-24P34 13/ 4) 3/16 | 1/16 


— [> GRADE 548 15 SPECIFICALLY RECOMMENDED 
LIGHT TO MEDIUM CUTS 
FOR MACHINING: LIGHT INTERRUPTED CUTS 
Tough Alloy Steels: 
3000 300 Stainless 


4000 400 Stainless 
5000 Tool Steels 
Monel 


6000 
52100 Inconel 
8600 Nitraloy 


jis AGAMAS 


oooo0o00;0O0000 


SOWLVD SVWVOV INJYYND 3d SV 


| would like a style (or size) ate en listed shune 
Please send me: Z 


Cn 





NAME 
COMPANY 


KENILWORTH, NEW JERSEY 


Producers of Tungsten Corbide Tools 
Toot Tips, Dies. Wear Parts, Dex-A-Tool 


STREET 


city. 
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with FE DLUN D. GUN DRILLING MACHINE Model 26 





M 


| 


oe 






PRESSURE 
PUMP 





An entirely new and specially designed Vertical Gun Drilling 
Machine, based on Edlund’s years of drilling experience, brings 


you— 


@ The only Vertical Gun Drilling Machine for general purpose work 

@ The most economical Gun Drilling Machine on the market 

@ Easy drilling of difficult problem holes — odd shaped pieces, all types 
of material — aluminum, cast iron, bronze, tool steel, stainless, and 


other steels 


®@ Deep, accurate holes with fine finish 
@ The only machine offering features to utilize the full potential of 
the modern rotating carbide gun drill 


Edlund Gun Drilling Machine Model 
2G with matching Edlund High Pres- 
sure Coolant System Model 2HPC. The 
most efficient unit for producing ac- 
curate and smooth holes at production 
rates. 


SOLENOID 

HIGH VALVE 

PRESSURE PUMP FOR Olt 

1000 PSI CONTROL 
(VARIOUS 
CAPACITIES ) 


CARTRIDGE 

FILTER TO 

10 MICRONS 
OR 5 


LOW 
OWL LEVEL 
WARNING 
CONTROL 


EDLUND REPRESENTATIVES IN MAJOR CITIES 


SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN 


BE ARRANGED WITH EDLUND. SEND PART, BLUEPRINT AND 


REQUIREMENTS. 


INFINITELY 
VARIABLE SPEEDS 
1000 10 
8000 A.P.M 


POSITIVE 
MECHANICAL 
INFINITELY VARIABLE 
FEEOS 1° 10 6 PER 
MIN OTHERS 
AVAILABLE 


fhe 


Low 
Ol LEVEL 
WARNING 

LIGHT 


PUSH BUTTON 
FEED CONTROL 
REMOTE CONTROL 

AVAILABLE 





PRE-LOADED 
PRECISION 
BALL 
BEARINGS 


EXTRA LARGE 
TABLE AND 
GUTTERS 


} 


uM QOLVE DIFFICULT HOLE ORILLING 
| 


SPECIAL CONSTRUCTION 
Pre-loaded precision ball bear- 
ing spindle keeps thrust and 
radial tolerances to minimum; 
rigidity of construction through- 
out to take advantage of the 
latest development in gun type 
drilling. 


HIGH PRESSURE GOOLANT SYSTEM 


. *Adequate Filtration (Two fil- 


ters plus settling tank guaran- 
tees clean oil essential for gun 
drilling) *Oil Sight Gauge *Low 
Level Warning System *Indicat- 
ing Gauges and Provision for 
cooling .by water or refrigera- 
tion *Capacities—reservoir 140 
gals—pump 10, 20 or 40 gals. 
per min, *Pressures—1000 psi. 


FEATURES 
® Infinitely Variable Speeds 1000 
to 8000 R.P.M. (Others available) 
@ Infinitely Variable Feeds 1” to 6” 
per min. (Others available) 
(DC Motor—Positive Mechanical 
Control 
Remote or automatic cycling 
available) 
@ Finishes—4 to 8 Micro Inches in 
most materials 
(Eliminates Second Operations: 
Reaming, Grinding, Honing) 
@ Capacity—%” in steel; Traverse of 
Spindle 8”; Traverse of Table 15” 
@ Single or Multiple Spindle Ma- 
chines 


Contact the Edlund Repre- 
sentative in your area or write 
direct for Bulletin 2G and 
complete information on the 
Vertical Gun Drilling Ma- 
chine. 


EDLUND 


MACHINERY COMPANY 


Cortland, New York 


The perfect “throw-away” cutter 
is a grinding wheel...and it’s self-sharpening! 


eeeteeen#r#er#eereseersts5eee#eer#esge#eseeeee#esfee#ee#ee###t8t#e# ee eee e 


Self-dressing wheels and high-powered surface grinders 
eliminate inefficiencies when machining flat surfaces! 


EXAMPLE: 4140 steel forgings, for- 
merly milled at 33 per hour, are now 
ground on a Mattison No. 24 Verti- 
cal Rotary Surface Grinder at 58.6 
per hour. Tool replacement cost has 
been reduced from 39¢ per piece to 
4¢. Total part cost was cut from 54¢ 
per piece to 11¢. Automatic sizing 
and self-dressing wheel help mini- 
mize nonproductive machine time, 


When you have flat surfaces to ma- 
chine, let Mattison evaluate cost reduc- 
tions and accuracy improvements made 
possible by high-powered surface grinding. 

With recent improvements in grinding 
wheels—and Mattison has backed them 
up with increased horsepower at the 
spindle and plenty of machine rigidity — 
many jobs which were formerly machined 
by other methods are being done more 
efficiently on a surface grinder. For, 
modern grinding methods permit you to 
remove up to 4 -in. stock from the rough, 
with accurate size control and fine fin- 
ish, holding flatness and parallelism with- 
in very close limits. 


Cost of the cutting tool is 
not in the price 


By using open-structure wheels which 
automatically release their grits when 
they get dull, and with automatic sizing 
to compensate for wheel wear, you get 
true perishable tool efficiency. A glance 
at the table below will show you how 
reductions in tool-sharpening cost and 
change time helped trim 43¢ off the cost 


of forged chain links. Whatever the cost 
of the wheel, you can afford to use it at 
maximum efficiency. You never have to 
“baby” the cutting tool by slowing down 
your machines. There’s no worry about 
hard spots. You can grind before or after 
heat-treating. 


How to absorb loading time into 
the production cycle 


Many flat surfaces on castings and ma- 
chine parts can be rough and/or finish- 
ground on a standard surface grinder at 
100 per cent efficiency. 

Whenever machining time and load- 
ing time are equal, you can absorb load- 
ing cost into the production cycle with a 
duplex table. Using self-dressing wheels 
and automatic sizing, the Mattison Du- 
plex Rotary gives you remarkable effi- 
ciency on a standard machine, plus all 
of the rigidity needed for high stock re- 
moval and generation of accurate sur- 
faces with the wheel set ‘‘dead flat.”’ 


Tolerances getting tighter 


Many companies are switching to sur- 
face grinders to combine the advantages 
of rapid stock removal and accurate size 
control. On thin-walled parts, particu- 
larly, you can eliminate distortion while 
the part is being ground, holding accur- 
acy within “tenths” limits. The torque 
converter housing (Fig. 1) is a good ex- 
ample. An open section in the casting 
made it difficult to mill without spring- 
ing the ends. Now, flatness and parallel- 
ism are easily held within .0015 in. 


MACHINING COSTS and PRODUCTION RATES (4140 steel forging) 





Machine 


Milling 
Machine 


Surface 
Grinder 





PRODUCTION RATE 
Pieces per hour 





(1) MACHINING COST 


x ($ per min) 


Machining time x (labor + overhead) = (min) 


$.13 per piece $.05 per piece 





(a) Tool or wheel change cost 
(b) Tool or wheel depreciation cost 
(c) Tool or wheel sharpening cost 


TOTAL 


(2) TOOL OR WHEEL REPLACEMENT COST 


$.15 per piece 
$.0835 per piece 
$.16 per piece 


$.04 per piece 


$.3935 per piece $.04 per piece 





(3) NONPRODUCTIVE COST 


x ($ per min) 


Loading time x (labor + overhead) = (min) 


$.02 per piece $.023 per piece 





TOTAL MACHINING COST 
= (1) + (2) + (3) 


$.543 per piece $.113 per piece 














SAVING = $.43 per piece 
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MATTISON 


HIGH:POWERED 
PRECISION 


GRINDING 
METHODS 


Fig. 1—Saves two milling operations, finish grind- 
ing difficult-to-machine castings to close toler- 
ances. Mattison Duplex Rotary Surface Grinder 
removes .060 to .070 in. stock from top and bot- 
tom surfaces of grey iron castings at the rate of 
17.4 pieces per hour. One operator and one 
machine easily do the work formerly requiring 
two machines. 





Fig. 2—Grinding time cut in half on the Mattison 
“Duplex,"’ roughing Maxel steel shanks for car- 
bide-tipped milling cutter blades. One operator 
and one machine now do a job that formerly 
required two operators and two machines. Stock 
removal is .050 in. 





Try before you buy 


Our engineers will be happy to test grind 
your flat pieceparts in the Mattison 
Methods Laboratory. Results of the 
test will be reported to yeu in the form 
of a complete cost evaluation, including 
production rate, tooling, type of machine 
best adapted to your work, finish, ac- 
curacy, wheel specifications, wheel con- 
sumption rate, etc. They will set the job 
up and demonstrate to you in Rockford 
the savings made possible on a high- 
powered surface grinder. There’s no obli- 
gation—contact your local machinery 
dealer, or write to: 


MATTISON MACHINE WORKS 
Rockford, Illinois ° Phone: 2-5521 


The Tool Engineer 





“Abrasive Tech” Shows the Way... 


Faster 
polishing 
of steel 
tubing — 


By using RESINALL METALITE cloth 
belts in a sequence of grits on a 3-head 
centerless grinder, stainless steel tubing 
is polished in a single pass. 


An “Abrasive Tech” method like this 
may speed your production, save you 
time and money. If you have a produc- 
tion or cost problem, Behr-Manning 
“Abrasive Tech” engineers may have 
the answer. Ask for a demonstration 
on your toughest job in your own plant, 
at our main Engineering Laboratories, 
or at any of the 17 well-equipped “Abra- 
sive Tech” Methods Rooms throughout 
the country. 


For name of Behr-Manning representa- 


tive nearest you, write Dept. TE-2. 


BEHR-MANNING CO. 


TROY NEW yoRrr« 


A DIVISION OF NORTON COMPANY 


ABRASIVES” 
BEHR-MANNING PRODUCTS: Coated Abrasives Sharpening Stones ¢  Pressure-Sensitive Tapes 
NORTON PRODUCTS: Abrasives + Grinding Wheels * Grinding Machines * Refractories * Electrochemicals 
In Canada: Behr-Manning (Canada) Ltd., Brantford. For Export: Norton Behr-Manning Overseas Inc., Troy, N.¥., U.S.A. 
1A-1 
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CARBIDE 


STUB SCREW 
MACHINE 
REAMERS 





; ~ 
faster cutting action 
accurate size control 
longer tool life 


Super Carbide Stub Screw Machine Reamers produce more parts 
per hour because of faster cutting speeds. Tool life is increased 
as Carbide flutes out-perform ordinary tools—long performance 
reduces down-time. 


Super Stub Reamers are stocked in quantity, semi-finished, 
ready to be ground to your specifications from .070” to 1.015” 
diameter. 


Sizes up to 4” are solid carbide, spiral flutes; above 4" are 
carbide tipped, left hand spiral flutes or straight flutes. 


Send coupon for new Engineering Bulletin #141 describing our complete line of Super 
Carbide Stub Screw Machine Reamers 


SUPER TOOL CORPORATION 
21650 Hoover Rd., Detroit 13, Michigan 


Gentlemen: Please send literature describing 
Stub Screw Machine Reamers to 


Name Title 
Company 
Address 


City Zone 
I am also interested in Standard Carbide 
{ Drille © Milling Cutters [} End Mills 
() Other Reamers () Special Carbide Tools 


TOOL COMPANY 


USE READER SERVICE CARD; INDICATE A-2-226-1 


STANDARD PITCHES NOW IN 


SYKES 


PRECISION FINE 


GEAR SHAPER CUTTERS 


All Sykes Cutters are made of special analysis 18%, Tungsten 
High Speed Steel under rigid inspection at all stages of 
manufacture, and conform in all respects to AG. M.A 
Stondords. Every cutter is thoroughly tested with the aid of 
the most modern optical and mechanical test appartius before 
leaving the works. The standard range of cutters is from 1'/, 
te 4 DLP. and /, to 8 P.C.D., special cutters con be 

d to q Special cutters con 
be designed and manufactured and good deliveries maintained. 
Helical cutters con be monufactured with ony helix angle 
wp to 45 degrees. 


SYKES GROUND FORMED AND MACHINE RELIEVED 


Mode of special analysis 18%, Tungsten High 
Speed Steel on high precision machines HOBS 
with rigid 100% inspection throughout 
manufacture. Special hobs con be de- 
signed ond manvfactured for non 
stonderd gears. All hobs conform 


dg to AGMA. stondords and 

Ta ange from | to 150 D.P., the 

KE j fine pitches being used in 
Cet 


the electronic industry, ete 


dividual 





FOR DETAILED INFORMATION, WRITE TO: . 


SYKES 
MACHINE & GEAR CORPORATION 


744 BROAD STREET °¢ NEWARK 2,NEW JERSEY 
Telephone: MArket 3-3290 Cable: Sykus Newark 
In Conade: Sykes Too! Corp., Lid., Georgetown, Ont. 
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TOOLING 
MANAGER 


A position at executive managerial level is available 
for a man capable of directing the activities of a 
complete Tool Engineering and Tool Manufacturing 
Division. Located in So. California. Aircraft ex- 
perience desired. 


To the professional Engineer with previous manage- 
ment exposure, this is opportunity! 


Please send complete resume and photo in confidence 
to Box 137, The Tool Engineer. 














TRIED « PROVEN - GUARANTEED 
MICRO MINIATURE END MILLS 


8Flute 2Flute Single End 
Ball End FlatEnd Double End 
4 Flute '” Shank 3.» shank 


eeeeeeeeee ee eee eeeeeeeeeeeeeeeeeeeee 
Stub Length—'»2” Increments 
from 42” to %.»" 
ee®eeeeeeeeeeeeeeee eee eeeeeeeeeeee 
Now Ya” Increment Sizes 
in 2 Flute Single End type 
DISTRIBUTORS 
in principol cities 


When you think of 
small END MILLS 
—think of MICRO 
MINIATURES 


WOODSON TOOL CO. [ane 


4811 LENNOX BLVD. INGLEWOOD, CALIF 
USE READER SERVICE CARD; INDICATE A-2-226-3 
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Ring eliminates nut and threading, saves $365/M 


Sanborn Co., Waltham, Mass., 
uses a Waldes Truarc Series 
5555 Grip ring* to secure the 
idler gear assembly of its port- 
able electrocardiograph. The 
ring assures faultless gear per- 
formance necessary for diag- 
nostic accuracy, eliminates a 
nut and threading operation 
for savings of $365 per 1000 
units 


2 standard rings replace 
4 special parts, save $170/M 

Sanymetal Products Co., Inc., Cleveland, 
O., uses a Series 5005 Self-locking ring 
and a Series 5103 Crescent® ring* to 
hold the escutcheon plate and handle of 
this doorlatch for toilet compartments. 
The two standard rings replace four ex- 
pensive chrome-plated brass parts for 
savings of $170 per 1000 units. 


Whatever you make, there’s a Waldes Truarc Ring designed 
to save you materia!l, machining and labor costs, and to 
improve the functioning of your product. 

In Truarc, you get: 

Statistically Controlled Quality from raw materials to the 
finished product. Every step in manufacture watched and 
checked in Waldes’ own modern plant. 

Complete Selection: 36 functionally different types. As 
many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes, All types available 


WALDES 


~ TRUARC 
= 


RETAINING RINGS / ...... 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. 


Consult the Yellow Pages of your Telephone Directory for name of 
Local Truarc Factory Representative and Authorized Distributor. 





Fraser and Johnston Co., 
San Francisco, Calif., uses 
@ Series 5555 Grip ring* to 
secure the fan shaft and 
speed assembly of its fur- 
nace blowers. The ring elim- 
Inates a collar and set screw 
for savings of $180/M on 
materials, $80/M on assem- 
bly time—a total of $260 
per 1000 units. 


Ring replaces spring and washer; 
speeds assembly 50%, saves $15/M 


Allen-Bradley Co., Milwau- 
kee, Wisc., uses a Series 
5139 Prong-Lock ring* to 
secure the adjustment knob 
of its pneumatic timer. 
Ring eliminates a costly 
coil spring and washer, 
simplifies a tough assem- 
bly operation. Cost saving: 
$15 per 1000 units. Assem- 
bly time saving: 50%. 


quickly from leading OEM distributors in 90 stocking points 
throughout the U.S. and Canada. 


Field Engineering Service: More than 30 engineering 
minded factory representatives and 700 field men are at 
your call. 


Design and Engineering Service not only helps you select 
the proper type of ring for your purpose, but also helps you 
use it most efficiently. Send us your blueprints today .. 
let our Truarc engineers help you solve design, assembly 
and production problems... without obligation. 62 


Waldes Kohinoor, Inc., Long Island City 1, N. Y. 


Please send me your new 24-page Catalog No. RR 
10-58 with descriptions and illustrations of the com- 
plete line of Truarc retaining rings, pliers and acces- 
sory tools and 80 typical applications. 

(please print) 


Name__ 





 —— 
Company 
Business Address 


SSS Oe 
Te-28 


Look under “Retaining Rings’ or “Rings, Retaining.” 


—_-— SY 


©1958 Waldes Kohinoor, Inc. *Covered by one or more of the following patents: Nos. 2,382,948; 2,491,306; 2,574,034; 2,755,698. 
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When you “Put it on the Blanchard’ 
««« be sure to use Blanchard Wheels 


Your Blanchard Surface Grinder is designed to give you peak 
production and economy on hundreds of different grinding jobs. But, for 
every job you run, there’s one particular wheel that does it best! That’s 

why Blanchard manufactures and stocks a wide variety of silicate, 
resinoid and vitrified bonded wheels and segments. 
Your Blanchard representative will be glad to help you select the wheel — 
or wheels —best suited to your grinding operations. Call or write him today. 
May we send you a copy of “The Art of Blanchard 
Surface Grinding” (4th Edition)? 


THE BLANCHARD EXIRZ MACHINE COMPANY 
64 State Street Cambridge 39, Mass., U.S. A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-228 The Tool Engineer 








ale Exch COMPARATOR CHARTS 


ss. » 4 GAGE 


FOR ANY MAKE 
OPTICAL COMPARATOR 


Comparator charts are 
available in a great vari- 
ety of stock plastic tem- 
plates for threads, radii, 
arid, angles, ete. at low 
cost. 


Special charts can be 
developed from your blue 
prints to special specifi- 
cations and at close 
limits to suit any type 
of projector. 


Request Stock Chart Catalog No. 56 
or submit prints for special proposal. 


)PTO-METRIC TOOLS, we 


137 TE VARICK STREET - NEW YORK 13, N.Y. 
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a 
CONSTRUCTION BALLS 


MADE BY CARR-LANE 


Carr-Lane Quality 

shows up again... 

Carr-Lane dependability 

is in these tolerances... 
** One Piece Construction” 

Diameter of Ball or Concentricity of Ball 


Shank within Plus or & Shank Plus or Mi- 
Minus .0002 nus .0002 
T.LR. 


Two * 
Styles 
3 | Any 
Shank 
Diams. 


Compound 
each. 


Regular 


Setting is 
easier with 
Shouldered Carr-Lane 
Construction 


BALLS. 


WRITE FOR 
CATALOG No. 5 


MANUFACTURING COMPANY 


4200 Krause Crt. St. Lovis 19, Mo. 
USE READER SERVICE CARD; INDICATE A-2-229-2 
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at Pako Corp. 

Machine feed increased 

16 times with switch to Ford 
solid carbide end mills 


By the simple process of switching to Ford 4” di- 
ameter, 4-flute RH spiral carbide end mills, Pako 
Corp., Minneapolis, was able to improve milling finish 
as well as increase machine feed rate a phenomenal 
16 times. Sub-standard milling on 16-gage sheet metal 
perforator blades used in photo- 
graphic processing equipment 
prompted the firm to make the change. 


Because of the greater rigidity and 
smoother action of Ford Carbide End 
Mills, the blades are now milled with- 
out the wire edges and burrs common 
with previously used end mills. 


Machine shutdowns for tool regrind- 
ing were also slashed from once for 
every 25 pieces produced to once for 
every 400 or more pieces milled — 
an increase in tool life of 1600% with 


the Ford Carbide End Mills! 


If you mill ferrous or non-ferrous 
metals, heat-treated steels, or non- 
metallics, it will pay you to switch 
Ford End Mills. A 
choice of nine different styles in a full range of 
diameters (both straight and right hand spiral flutes) 
will give you faster machining, fewer shutdowns for 
regrinding, and superior finish on every piece pro- 
duced. Contact your Ford Industrial Distributor. 


to solid carbide 


Write for catalog No. 601 


Address Dept. TE-259 


[Rota 


FORD M. A. FORD MFG. CO., INC. 


WS 


Precision Manufacturer of 


1545 Rockingham Road, Davenport, lowa 


H.S.S. and Carbide Rotary Cutters *« Carbide End Millis * Special Tools 


USE READER SERVICE CARD; INDICATE A-2-229-3 
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AVAILABLE NOW-ASTE COLLECTED PAPERS, 1958 


Mail Your Order Today 
The following sets of papers delivered at the 26th Annual Convention of the American Society of Tool 


Engineers in Philadelphia, 


COLLECTED PAPERS, Vol. 58, Book 1 
(This set contains the fellowing:) 


Magnesium in Aircraft Tooling 

The Tool Engineer's Approach to the B-58 Weapon System. 

ee = Savings in the Manufacture of Aircraft Engine and 

Missile Parts by Cold Roll Forming from Thick te Thin 

Materials 

for Engineering as a Function of Human 

or 

Our € 


shot” Molding and Tool & 

Design Features and Cost 
Steel Sections 

Stee! Forgings, Why and How 

Standardization in the Nuclear Industry 

Unique Aspects of Nuclear Component Manufacture. 

Tool Steel Toughness—Rated wy 1 ad Method ef Measurement 

Basic Developments in Carbide T 

New Deve ts in H Velocity ing 

Characteristics and Experimental Performance ef Certain New 
Ceramic Tool Compositions... 

Role of Research and Development in Gear and Spline Produc- 
tion Equipment . 

—— Report on High Speed Circular Sawing e Atenas 

oO 

Static “Switching for the Mechanical B am weed 

Vitrifiable Silicate Tooling for Hi 

Mechanism of Chip Formatien in 

Some Thermal and Physical ts of "Maret utting.... 

Gear Tooth Honing—A New Approach to Improving Gear Sur- 
face Finish 

Obtaining Specified Finishes by Honing 

Present Knowledge of Cutting Fivide 


Influence of Metallurgical Properties on Metal- Cutting Cyere- 
tions 


New Manufacturing Techni for Hydraulic Servo Valves... 

The Use of Ultra High Speed 150 Horsepower Lathe for Ma- 
chinability Studies ... 

Metal-Cutting Research Pane 

a paar Appproach to Some Relationships In devd Veeery of Metal- 
utting 

Machine Tool Dynamometers, Their Des: 

Automatic Size Control for Centerless 

The Significance of the Surface Finish Seedeeni by Electrodis- 
charge Machining 

Oriented } ew oy in Connection with ‘Single Point Tool Appli- 
cations 

yy Grain Orientation Improves Diamond Cutting Tool Life 

roduction Engineer Looks at Missile Design 

A Missile Designer Looks at Production... 

Oriented Diamonds Cive Maximum eee in ) Comes 
Dressing Tools 

The Oriented Vector in Diamond Dressin, 

The Spiral Point Drill—A Self-Centering try. . 

Production Drilling and Reaming of Precision Holes with Gun- 
Type Tools 

A Rapid Method for Setting Oriented Diamonds in Tools 

The Orientation of Diamonds for Tools by Means of an X-Ray 
Image intensifier Tube 

Recent European ye Cutting Investigations 

Tool a ame y | in Europe .... 

Machinery and Automation 

Automation—The Manufacturing, Sales, Engineering Triangle. 

On Machining Titanium 

Design Considerations for Cold Extrusion of Titanium. 





May, 1958 are ready for immediate distribution. 


Cutting Tool Materials of the Future.... 

Today's Cutting Tool Materials 

Types of Automatic Assembly Equipment 

Automatic Manufacturing with the Integrated Line 

Gaging Screw Threads for Acceptability 

Frictional Behavior of Metals and Plastics 

High Production Automation Thru Low Speed Mechanisms 
Application of Weldamation Techniques to Welding Processes 127 
Comte GF GIS Gi bcc cccarcescscccesccocvccceces 128 
What Will Mechanical Tool Holders Do for You? 

Economic Advantages of Progressive Dies 

Automation Panel 


(and the COLLECTED PAPERS includes the following papers 
of the METAL-CUTTING REVIEW SEMINAR available as a 
separate book @ $6.00*) 


Economic importance of Chip Making 

What is Known Today About Metal-Cutting.... 
ee 2. away pense he pangoesecdas a. 
Cutting Tool Geometry 

Machinability Testing 

Cutting Fluids 

Tool Life 

Microstructure as it Affects Machinability 
Single Point Turning 

Drilling Technology 

Milling Practice Today 

Tool Grinding 

Metal-Cutting Review Seminar Panel 


(and it includes the following papers of the NUMERICAL 
oo SYMPOSIUM available as a separate book @ 
.00*) 


Numerical Control: Facts and Fallacies 

Numerical Control ... 

Machine Tool as the Controlled Element 

Potentials of Numerical Control in = EE Operations 
Numerical Control for Templates and Dies 

ee Experience on Numerically Controlled Machine 


Contouring Control from Numerical Data 
The Tool Engineer and Tape Preparation 
Numerical Control—First Year Statistics 
Programming for Numerical Control 


(and the following papers of the METAL POWDER PARTS 
SYMPOSIUM available as a separate book @ $6.00*) 


The Effects of Structural Part Design on Tooling for Sintered 
Metals Fabrication 


Presses for Powder Metallurgy 
Briquetting Tools 

Metal Powders and The Too! Engineer 
Sintering Structural Parts 

Finishing Operations 


NOTE: Individual papers may be ordered at $1.00* each by circling paper numbers desired. MINIMUM ORDER $1.00. 


Collected Papers, Department 5 
American Society of Tool Engineers 
10700 Puritan Avenue 

Detroit 38, Michigan 


Please send postpaid the following as checked: 


C) COLLECTED PAPERS, Vol. 58, Book 1 @ $10.00* 
[) METAL-CUTTING REVIEW SEMINAR @ $6.00* 


(1) NUMERICAL CONTROL SYMPOSIUM @ $6.00* 
(1) METAL POWDER PARTS SYMPOSIUM @ $6.00* 


* ASTE MEMBERS DEDUCT 50% 


Name 


Address 


CHAPTER NO. 


NONMEMBER [) 


FULL PAYMENT OR COMPANY PURCHASE ORDER MUST ACCOMPANY ALL ORDERS 


The Tool Engineer 





The HEART 
of 


Automation 


BEDFORD’S 


“Rotorized 
Spindle’ 


DRILLING UNIT 


e MOST RIGID SPINDLE BUILT. 

¢ CONSTANT SPEED and TORQUE. 
¢ POSITIVE EVEN FEED. 

« COMPACT! POWERFUL! 


. up to 3 HP in a 6” Frame.. 
.. up to 10 HP in an 8” Frame 


* 


Write for 
FREE 
Catalog 10 


* 
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Que costs Pow” 


Making set-ups for tapping and 
reaming can be done with Ziegler 
Tool Holders at a lower labor cost 
than with ordinary tool holders for 
the simple reason that it takes less 
time with a Ziegler. 


Just align the work to within 
1/32” of accuracy on the 
radius (1/16” on the diam- 
eter) and the job is done— 
because the Ziegler Holder 
automatically compensates 
for the inaccuracy. 


If you have never used a 
Ziegler, a big surprise awaits 
you the first time you give 
it a trial, 


Types to fit any 
nachine used for 


Griting or tapping PROMPT DELIVERY 


W.M. ZIEGLER roor co. 


roller drive floating tool-holders 
13566 Auburn - Detroit 23, Michigan 
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THE TOOL ENGINEER Aas 
inserted another page in 
the 1959 calendar 


Yes, this year there will be 13 issues 
of your official Society publication, 
THE TOOL ENGINEER. Starting 
with the SUPPLIERS DIRECTORY 
ISSUE, which comes out on June 
15th, you will be receiving thirteen 
issues annually. Yearly revision of 
the Suppliers Directory will assure 
the readers and users of this unique 
publication a reliable guide to the 
local sources of hundreds of prod- 
ucts which they use, maintain, spec- 
ify and purchase. The Directory is 
tailored specifically to the needs of 
tool engineers—something which is 
available from nowhere else but . . 


THE TOOL ENGINEER 





DYKEM 
STEEL BLUE 


Leases 


: Popular gochow is 
making Dies and |: 


8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at fh - 
metal surface ready for 

layout in a few minutes. & 

The dark blue background & 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Templates 


Write for sample 
on company letterhead 
DYKEM COMPANY 
2303D North llth St. «+ St. Lovis 6, Me. 
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SA UsHINGS YOU GET QUALITY... 
PRECISION... AND FAST DELIVERY! 


| Send me your FREE drill bushing SELECTOR. 
' 


Nome 

Firm Nome 

Address__ — 
=e — State_ 


ACME INDUSTRIAL co. 
208 North Loflin St. Chicago 7, i. 














AMERICAN SOCIETY OF TOOL ENGINEERS 
AVAILABLE NOW 


Items listed below are available for individual ASTE 
members and nonmembers at the nominal charges shown 


MATERIALS 


_. .Membership Lapel Emblem (Blue Enamel on Gold). Members Only 
_...Membership Certificate. Members Only 
_...Membership Certificate in black wood frame Members Only 
..Clear Plastic Cover for Handbooks (Specify which) 


Non-member 


.... Tooling for Metal Powder Parts 
..Die Design Handbook 


BOUND ANNUAL MEETING PAPERS 


...-Collected Papers* 
...-Collected Papers* 
...Collected Papers* 
...Collected Papers* 
.. Collected Papers Book 1* (Annual Meeting) 
..Collected Papers Book 2* (Semi-annual Meeting) 


BOUND SEMINAR AND SYMPOSIUM SETS 


...Diamond Symposium Papers* 

.. . Plastic Symposium Papers* 

...Ceramic Symposium Papers* 

...Numerical Control Symposium Papers* 

... Tooling for Metal Powder Parts Symposium Papers* 
..Metal Cutting Review Seminar Papers* 


INDIVIDUAL PAPERS 


.. 1954-1958... . Papers for all years available* 
(minimum order $1.00) 
. Coupons for Purchase of 10 Individual Papers. Members Only ' 
. .See Synopsis in 1958-1959 Publications Catalog. Available without charge. 





CHECK, MONEY ORDER, OR COMPANY PURCHASE ORDER IN FULL PAYMENT MUST BE ENCLOSED 


ENTER TOTAL To: AMERICAN SOCIETY OF TOOL ENGINEERS 
ENCLOSED HERE Member Services Department 

AND CHECK 10700 Puritan Avenue 
PAPERS REQUIRED Detroit 38, Michigan 


ets Sea al. iw ae due uhle kee 6 08 bees 
Street Address 


nase State 


" Signeture 
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in 
this 
line- 


to give you: 


« 


l Precision Flatness 
2 Precision Finish 


in P roduction quantities 


Parts large or small—tall or squat — whatever the 
case may be, there’s a Lapmaster tailor-made 

to meet your production requirements at 

the lowest possible cost per piece. 


If you are now lapping by other means— 

hand scraping or grinding—it will pay you Medel 48 headies 

to investigate the Lapmaster. Our fully 17-in. dia. parts up to'840 
equipped lapping laboratory is at your disposal in. dia. parts per load 
to analyze your problem, test run a number 

of pieces and furnish you with a complete 

production report without obligation. 


‘John Crane”’ Lapmasters are capable of con- 
sistently producing flatness to less than one 
light band (11.6 millionths of an inch), micro- 
inch finishes of 2 to 3 RMS on all materials 
including cast iron, steel, magnesium, alumi- 
num, brass, carbon, ceramics and plastics. 


1-in. dia. parts 


Crane Packing Company, 6469 Oakton St., 
Morton Grove, Ili. (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd. 617 Parkdale 
Avenue, Hamilton, Ontario 


Free data 
These 3 booklets on Production Lapping 


and Light Band Reading are yours 
for the asking. Write today. 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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SUNDSTRAND 50-hp 


machines 28 








Arrowheads on sketch show movements and 

diusiments of hi 1 ts that make this 
universal bed-type Rigidmil with 

All Angle heed exceptionally versatile 











@ Do you need a machine that has rigidity and 
power for a wide range of cuts and adds versatility 
to reduce parts handling and the need for ex- 
pensive, special fixturing? If you do, then the 
universal —— Rigidmil with All Angle head 
was cae yong esigned for you. The 28 surfaces 
machined in the two setups shown are typical of 
the range of operations readily handled on this 
machine. 

Both the horizontal spindle head and the All 28 2 6 i 27 1S 
Angle ram type head have the horsepower needed SECOND SETUP 
to handle sizable cuts. Horizontal spindle pro- 
vides 50-hp maximum, and the All Angle head 
20-hp maximum. 














machine speeds and movements . . . these are 
some of the features that indicate the machine's 

Up to 216 inches table feed stroke... ¥% to ability to handle a broad range of work. Slab 
220 inches per minute longitudinal table feed _=milling can also be performed using the main 
...¥% to 100 ipm transverse column feed... %6 spindle and mounting an arbor support on the 
to 50 ipm head feed ... pushbutton control of dovetail ways provided in the machine’s design. 


AUTOMATIC LATHES RIGIDMILS SPECIAL MACHINES DRILLING MACHINES GRINDERS 


The Tool Engineer 





RIGIDMIL 


surfaces in just 2 setups 


LE SOT MINER i 


HERE'S HOW TO CUT SETUP TIME... Sizable cuts are taken with both the All Angle 

a: . . head and the main horizontal spindle so that production rate stays high despite the 

Positioning cutter instead unparalleled flexibility. Carbide cutters are used to full advantage on both spindles 

‘ as shown in typical operations below. Accuracy invariably exceeds that possible on 

of work reduces setup time conventional machines because of reduced parts handling. Surfaces 1 to 9 machined 
in first setup. Surfaces 10 to 28 machined in second setup. 


HORIZONTAL SPINDLE and longitudinal table feed MACHINING ON TOP of the work is illus- ANOTHER EXAMPLE of the ease with which it is possible 
ere used for face milling first surfaces of large trated in this example using the All Angle fo move the cutter instead of workpiece is on this step 
casting. head and longitudinal table feed. using All Angle head and vertical feed. 


ANOTHER POSSIBLE combination of machine ALL ANGLE HEAD is used to mill clearance HORIZONTAL SPINDLE returns to action in combination 

movements is shown here where All Angle head cuts at an angle using transverse feed. All with longitudinal table feed. Power operated drawrod 

in vertical position is coupled with transverse feed. power feeds are infinitely variable (extra) for horizontal spindle makes cutter changing 
easier. 


ADDITIONAL DATA describing the universal bed-type Rigidmil with 
All Angle head is available in Bulletin 699. Write for your copy today! 





BROACHING TOOLS | BROACHING MACHINES " PRESSES 4 U i G ST RA | D 


MACHINE TOOL CO. 


2540 Eleventh St. * Rockford, Ill., U.S.A. 
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THIS HAND 
clamps 


96 cylinders 


from one source 


wr It’s a fact! This hand, with one gy 
a pump activates 96 clamps simulta- @ 
ye neously. The Newton Hydraulic § 
Clamping System of pumps, cylin- on 
ders and mounting parts provides 9 
ease of application . . . Cuts pro- 
» duction time . And is moderate 
Hin cost. 


Learn more about this universal clamping system. 
See your Newton distributor now or write for free 
catalogue, with full scale templates provided. 





ACCURACY 
.0002 T.LR. 


-0002 T.1.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 Oe MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & S$ Tapered 
Spindle Standard 
Equipment. No, 12 
B & S or No. 5 Morse 
Available at 
Slight Extra Cost, 





Clip ad to your letterhead and send for Literature 


K. O. Lee Company, Aberdeen, S. D. 


USE READER SERVICE CARD; INDICATE A-2-236-2 








NEWTON HYDRAULIC 
NEWTON TOOLING COMPANY 


AUBURN, MASSACHUSETTS, U.S.A. 
USE READER SERVICE CARD; INDICATE A-2-236-1 





ANOTHER SERVICE 
to ASTE Members 


ile Everyone who subscribes to THE TOOL 
| eENGINEER can look forward to receiving 
a very special bonus issue on June 15, 1959. 
The SUPPLIERS DIRECTORY ISSUE will 


present the industry’s most complete and 


up-to-date guide to product information 
sources available anywhere. Whenever a 
tool engineer needs to know more about the 
specifications, prices, availability or func- 
tions of a given product, the SUPPLIERS 
DIRECTORY will guide him to the nearest 
local source of such information. As an is- 
sue of THE TOOL ENGINEER, the Direc- 
tory will not be lacking in technical edi- 
torial content. Articles are planned to in- 
clude such topics as Cost Estimating and 
Numerical Coding of engineering products. 
And, all of this will be provided at no addi- 
tional cost. 














The Tool Engineer 
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--- and is still tapping 4400 holes per hour one year later! 


The only tooling needed was the 15-position dial plate 
to hold the parts. The plate was bolted simply to a 
standard Snow Dial Index fixture on a standard Snow 
universal tapping machine. 

We made the plate for our customer for $165.00. It 
arrived in his plant 6 days after he delivered a box of 
blank parts to us. With the plate went a tag showing 
Snow machine settings, and estimated hourly produc- 
tion based on the test run already made in our own shop. 
Time required for customer to set up the new dial plate 
was ten minutes! 


Standard universal Snow machines for drilling, tapping, 
or threading are available in vertical, horizontal or an- 
gular models. Their modest price will amaze you. They 
reduce changeover time, and cut tooling costs to a ridic- 
ulous minimum. 28 different types of standard air- 
operated fixtures are available from stock. On your next 
job, let us show you what the Snow method can do. 


Submit samples and prints. 


Snow Manufacturing Company, 435 Eastern Avenue, 


Bellwood, Illinois (suburb of Chicago). Dept. T. 


& N Oo Wy fixtures save dollars and days in tooling costs. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-237 








27TH ANNUAL CONVENTION 
PROGRAM 


ASTE’s 27th Annual Convention will be held April 18-22, 1959 
at the Hotel Schroeder Milwaukee. 


will receive a printed program about March 1. 


Every ASTE member 
Programs are 
also available to nonmembers on request to: 


PROGRAM DEPARTMENT 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVENUE 
DETROIT 38, MICHIGAN 














PUSH BUTTON=z:,,., 


or to Gmy intermediate speed, “asian 


Just push a button and watch the power transmission are assured be- 
large tachometer dial on the head- cause the drive unit is oversized. All 
stock! pulleys and shafts are fully supported 

It's that easy! (eight bearings). Double V-belts 

The work is done by a motor driven throughout the drive eliminate slip- 

peed changer. It accelerates or slows page and deliver full power to the 

the lathe to any desired speed in spindle. Because of this rigidity and 
econds. With a 10:1 ratio, this new extra pulling power, this lathe will 
variable drive makes it easy to select take heavy cuts at all speeds and 
from a wide range of speeds —200 to precision finish cuts at high speeds. 
2000 rpm in direct drive and 40 to It is a precision lathe, moderate in 
300 rpm in back gear. price, with the versatility for toolroom, 

Maximum stability and smooth production or second ate 2 jobs. 


SHELDON nics iis 


“Variable Speed" 
Circular and General 
Catalog showing . . . 

* 


10”, 11”, 13” and 15” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
° 
13° and 15” 
SEBASTIAN 
Geared Head 


Lathes 
Wlustrated e 


WMS6P 
13” Swing- 34” Centers SHELDON 


Base Price F.0.8. Factory Milling 


$2146.00 | —— 


Less Chip Pan and Electricals 
Also available with 11” Swing | Pay sme 


Shapers 
SHELDON MACHINE CO., INC. 


4229 N. Knox Ave Chicago 41, Ill. 
FOR FURTHER setunamen, USE READER SERVICE CARD; INDICATE 
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On each ASTE Technical 
Paper purchased under the 
coupon discount plan. 


Here’s how it works .. . 


Instead of ordering individual pa- 
pers at the regular rate of $.50 ea., 
the ASTE member may now buy 
ten coupons for $3.00 (a $5.00 
value!). He may then exchange 
these coupons for technical papers 
at the rate of one coupon per =. 
E oy paper costs the member on ly 

This represents an adde 
pr discount of 40%! Coupons 
are good for any single technical 
paper of any year, and you may 
order as many sets as you wish. See 
synopsis of individual technical pa- 
pers in the 1958-59 ASTE PUBLI- 
CATIONS CATALOG, available 
without charge at the address be- 
low. *Non-member prices continue 
at $1.00 per paper. 


-——-CLIP AND MAIL NOW-——-~; 


j TO: Member Services Dept., 
American Society of Tool Engineers, 
| 10700 Puritan Ave., Detroit 38, Michigan. 


| Enclosed please find $ 





| please send me 
| coupons. 


The Tool Engineer 





New accomplishment in automation 


with new Logamatic 


automated | 
turret lathe 

with air- 

1%” spindle hole clearance hydraulic 
. cross slides 


Cross slide control panel 


Electric power-turret feed ; 
Automatic cycling —— 
Adjustable rapid travel tlic, 
\ s oalsR. oo Resch Hine 

Variable-rate turret feed Spindle and turret control panel 
Variable-rate cross slide feed 


Variable-sp d drive 


Pushbutto ntr 


Available as bar-feed machine 

@ .-O spindie nose 

Only the Logan Logamatic 410 offers so many fea- 
tures in its price range! Swing over bed, 14°s”. Swing 
over cross slide, 678". Spindle bearings: (4) ABEC Class 
7. Speed range, 25 to 2,000 rpm. T'wo-speed, 3-1!2 hp. 


Dinabrake motor & controls: standard equipment. 


FOR COMPLETE INFORMATION AND PRICES CONTACT THE FOLLOWING DEALERS 


John C. Eide Co Hoffman and Heartt The E. A. Kinsey Co Moore Machinery Co Peninsular Machinery Co 
746 North Fourth Street Home Office Home Office 


Home Office 19178 James ¢ 
Minneapolis, Minnesota 3005 S. Grand Avenue 327-335 W.F th Street 7 +p 


»s Angeles, California Cc 


ovzens Highway 
ynd Carleton St Detroit, Michigan 
incinnati, OF Berkeley, Calif 


J. M. Grisley Machine Tools Robert R. Stephens 
334 W. Seventeenth South St Machinery Co 


Street Home Office "4 


Richard Ives Company T. S. McShane Co Neff, Kohibusch & Bissell, Inc 
Salt Lake City, Utah West Colfax at Welton St 1113 Howar ne Office 
Denver, Colorado Omaha, Nebr 8145 Olive 8 


bt. Louis, M 


LOGAN ENGINEERING CO. Dept. U-259, 4901 Lawrence Avenue, Chicago 30, Illinois 
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BUY LOCALLY 


4. 
NTATIVES 


Factory 
' OFF-THE-SHELF 
sf DELIVERY OF 
"= STANDARD HOLE 
jy PUNCHING AND 
vase “| WOTCHING UNITS 
Standard Shut and Die Heights AND PARTS 


ARMENTROUT MACHINERY COMPANY HICKS MACHINE TOOL CO 
Cyreenstya N ¢ Mer pha ll, T 
Tel: BRoadway 4 ‘ Tel: JAcksow 4 
‘ uth Carolina West. Tenn & North. M 


W. ARMITAGE & ASS INDUSTRIAL SALES & ENG. CO 

Columbus, Ohi Kalamazoo, Mich 
Tel: BElmont 5-8728 Tel: Fireside 
uthern Oh Michigan 


MACHINERY ASSO., ING 
W)nnewood, Penna 
Tel: Midw ”) 
i] } wth. N.J Md 


BEST ENGINEERING 
Milwaukee 14, Wie 


MEHL MACHINERY, ING 
H exa 
Tel: F Airfax 
hl 


MERIT MACHINERY, ING 
Pittsburgh a 

Tel: WEllingt 

Wed. Pa., N A. Oh “ 

MINNESOTA STEEL SUPPLY CO 

i yolis, Ming 


MONTAGUE-HARRIS & CO 
an Prar Calif 


G, M. GILLETT ASS« 
cattle Wash VYDER INDUSTRIAL 
Tel: EMerson 4 Buffalo 26, N.Y 
Washington and Oregon Vel; Clrele 384 

Upper N.Y 

GIRARD STEEI UPPLY CO 
t. Paul, M 
Tel: Midway 6-86 
Minnesota 


r. BE. WILKE ASSO 
M ( 


arc heste nr 
Tel: Mitchell 49-9646 
New England, N.Y. ¢ 
GONDAS CORPORATION 
Mian bla 
Tel: Plaza 
uthern Florida 


W. F. BEATTIE ASSO 
Hamilton, Ont., Canada 
Tel: JAckson 6-4 


Canada 


L. J. HANEY ASSO ELECTRONICS 
tt . M 
Tel: YOrktown 


Midweu except Chica 


@ UNIPUNCH METHOD uses a wide range of standard inter- 
changeable units and parts to LOWER PRODUCTION COSTS 
in fabricated sheets, angles, channels and extrusions. 

The same group of units may be setup in unlimited patterns 
keeping tooling investment in continuous 
operations for still greater savings. Ic is a 
great big economy story. 


Write TODAY for 
Fully-Illustrated, » 
FREE Methods Book 


Ly, YA, 


Also a complete line 
of UNIPUNCH 
Hydraulic Presses 
PUNCH PRODUCTS CORPORATION 
yA 3810 HIGHLAND AVENUE 
NIAGARA FALLS, N.Y. 


USE READER SERVICE CARD; INDICATE A-2-240-1 








LARGE 
TOOLMAKER 
MICROSCOPE 


...PRODUCES 
HIGHEST PRECISION 
once ee 
INSPECTION TIME 


At Last... 


available again 
the ORIGINAL 


New Type 
LARGE TOOLMAKER MICROSCOPE 


graduations, thread check for angle of flank 
in minutes, lead and pitch errors of taps, 
chasers, hobs, cutters and other irregular 
work which cannot be checked in any 
other way. 


RANGE: 6” x 2” — BUILT-IN ROTARY TABLE (11” Diameter) thru 360° 


GET THE FULL STORY OF THE VERSATILITY OF THIS 
OUTSTANDING SHOP AID — Request Circular 


GEO. SCHERR CO.., Inc. 


MPLE 





. « actually measures (not only com- 
pares drawings or shadows) any type of 
work for shape, angles in degrees and min- 
utes, radii, distances between holes, tapers, 
spacings, width of keyways and splines, 





MEN 


West Coast Gr.: SCHERR-TUMICO CO. - 3337 W. Olympic Bivd. - Los Angeles 19, Cal. 
| 200 TE LAFAYETTE STREET @ NEW YORK 12, N. Y. 


USE READER SERVICE CARD; INDICATE A-2-240-2 








Checks 
Small Tools 
Hypodermic needles 
Razor blades 
Gears 
Watch Parts 
Threads 
Torsion Bars 
Diodes 
Relays 


‘Optical Projection Methods 


Send for New 8-page Projection Catalog 


r anne am —ihie morn. 


; STOCKER & YALE, 7 Green St. Marblehead, Mass. 
| 


j NAME 

[ FIRM NAME 

| ADDRESS RL OTe PT eT ee eT EE 
ON en, SO: | EEE 


<<<<<<4<5<554 
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(Where else can you buy so much cutting 
for so little tool cost? 


Here’s what you can do with 
DoALL Demon HSS Saw Blades 





Teel Cost | Square inches 
Per Cut Per Cut Material Time Per Cut Blade 


C-1137 : %" —6 Pitch 
1 af 8.95 3%” Diameter 50 Sec. Demon Precision 








SAE 52100 


> > 1.5 Min, —8 Pitch 
ve 2.25 ay : Demon Ace = 





#321 Stainless 


1° —4 Pitch 
6.4¢ 16.8 PO» . » Demon Claw Teoth 





SAE #1045 1°—4 Pitch 
5.1¢ 19.63 5” Diemeter s - Demen Claw Teeth 

Alsi #1018 1° —6 Pitch 
4.6¢ 26.27 6” Diameter : . Demon Precision 


























THESE ARE MONEY-SAVING FACTS 


The table above shows typical examples 
of DoALL Demon® Saw Blade perform- 
ance. It brings you concrete evidence of 
the amazing efficiency of the low-price 
band saw’s cutting edge in terms of tool 
costs alone. The extremely rapid cutting 
rates also offer a direct saving in labor cost. yt 
Yet, the modern concept of band ma- Medel 26-3 Sontenedneile machine 
chining offers you many more substantial wa Gere eee _ 
economies through the ability to take 
over scores of meta!-cutting tasks pres- 
ently handled by older methods. 


CUTTING RATES INCREASED 650% 
Under DoALL’s intense development pro- 
» gram progress in metal sawing has been 
so rapid that many users are not yet 
aware of the new savings available to Tee — — 
them. For example, cutting rates average ee pete Sescinetnen ennes. Yok ene 
650% faster than only a few years ago. $3.19 per 100 cuts. 
And the versatility of the new band ma- 
chines has greatly extended their appli- 
cation range. This is bringing substantial 
savings to hundreds of manufacturing 
operations. 
DoALL specialists can open your eyes 
to some new money-saving techniques. 
Why not call your local DoALL store 


today for a demonstration. Power Saw Model C-58 cutting 3'4” 
y al ation diameter AIS! 1015. Tool cost $1.54 
ee TEN, 
g” per 100 cuts. 


Model 26-3 


Model C-58 
Contour-matic® 


Power Saw 


SRLL Company, Des Plaines, Illinois 


ed Call Your D@LL Service-Store 

a &s ze ae SAW v_| 46 a ee 
Mehiner ond Brode, terface Grinders oie? MEASURING 

A typical DeALL store MACHINE TOOKS eecccccecsccece CUTTING TOOLS Seeeeseeeeeeeeee INSTRUMENTS socceecccces IN STOCK 
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, , 40-TON DOUBLE CRANK 0.8.1. 
hn Ef EZ | CURT TIS 5 


HIGH FREQUENCY 
INDUCTION 


Ly WITH NEW 

HEATING mm ©) \) ELECTRICALLY 
‘CONTROLLED 
AIR CLUTCH 


@ “Plug-in” foot and 
' “Nh hand controls. 
ine Lepe 2 of inductio i, " : : . 
heating equipment represents . : @ Single stroke, continu- 
4 E 4UIp f ‘ 
most advanced thought in the field “ ous and jog selector. 
electron ail as > os fi cal aie] “ 
efficient source of heat yet develops me 
indus 


f , P , ) @ Large die area. 
it you nterested in induction eating re invited 7 


@ Low air consumption. 


to send samples of the work St ions. Ot @ Rolier bearing 
engineers will process and return the cor ted jo th | 


j | mendaflor thout al ligatic No. 4B flywheel. 
a ROUSSELLE PRESS @ Bronze main and 

cran earings. 
FLOATING ZONE FIXTURE FOR METAL REFINING 


AND CRYSTAL GROWING CHOICE OF 30 

SIZES AND TYPES 

A new floating zone fixture for the production of ehaseas 40-TON 
ultra-high purity metals and semi-conductor materials. 


Purification or crystal growing is achieved by travers- 


ing @ narrow molten zone along the length of the SERVICE MACH i wR E co. 
process bar while it is being supported vertically in Mfrs. of Rousselle Presses 
vacuum or inert gas. Designed primarily for pro duction 


- soap 2310 WEST 78th STREET © CHICAGO 20, ILLINOIS 
purposes, Model HCP also provides great flexibility for 
laboratory studies. ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 


THROUGH LEADING MACHINERY DEALERS 
Peatu res USE READER SERVICE CARD; INDICATE A-2-242-2 





© A smooth, positive me- 
chanical drive system 


nical veo . DRILL-REAM 
ble i aaae aed aoe T | : ‘ Fe 0 U N T E R S | N K 


tional speeds, all inde- | ; { COUNTERBORE 
pendently controlled. i Ae pened 
An arrangement to rap- { 
idly center the process 


ber within @ straight . DOES All 


walled quartz tube sup- € UR! 
ported between gas- f ' lat Ee 

tight, water-cooled end - » ont . 

plates. Placement of the ...on the same drill press 
quartz tube is rather = : 
simple and adapters can ; with 
be used to accomodate F] = 
larger diameter tubes I Ps | j t 
for larger process bars. | ’ : es] va a | 
Continuous water cool- bse 

ing for the outside of 4 

the quartz tube during FOUR POSITION No need to set up for each operation. A 
operation. : DRILLING & TAPPING simple rotation of this turret head brings 
Assembly and dis-os- TURRET HEAD any of four drills or cutting tools into posi- 
semby of this system in- Model e ti S d dueti t tl 
dediag vomevel of the odel HCP ion. speeds production—cuts cost! 


completed process bar is FITS ALMOST ANY Specify size and make of drill press when 
simple and rapid. DRILL PRESS ordering QUADRILL. 




















Electronic Tube Generators from 1 kw to 100 kw For Fast Accurate Tapping Operations 


Spark Gap Converters from 2 kw to 30 kw 


use the QUGsdifeapper 


You get precision tapping at high speed 
by simply attaching the QUADTAPPER 
All Lepel equipment is cer- to any of the four spindles of the 
tified to comply with the QUADRILL. Write today for complete 


requirements of the Feder- information on both these production 
ol Communications Com- 
mission. tools. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. CHICAGO QUADRILL 


v 


WRITE FOR THE NEW LEPEL ATALOG 3 


i 37th AVENUE WOODSIDE 


1852 BUSSE HIGHWAY « DES PLAINES, ILL. 


FOR USE ON QUADRILL ONLY 
USE READER SERVICE CARD; INDICATE A-2-242-1 USE READER SERVICE CARD; INDICATE A-2-242-3 
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Where Space is Tight... 


Models Available for Air Flows from .05 to 20 cfm. 


These new Norgren MICRO-FOG 
units: 1. Provide highly efficient 
compressed air processing for air 
tools and other air operated devices. 
2. Provide efficient lubrication for 
bearings and machine tool com- 
ponents. Maximum operating pres - 
sure 150 psi, maximum temperature 
120° F. 


For complete information, call your nearby 
Norgren Representative listed in your phone 
directory, or WRITE for BROCHURE No. 915B 
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AIR LINE FILTERS 


Two new air line filters provide effi- 
cient removal of liquids and solids 
from the air line, preventing damage 
to connected air equipment. 


PRESSURE REGULATOR 


A new small, compact pressure regu- 
lator is used for both series of Lubro- 
Control Units. It provides accurate, 
trouble-free regulation of the air pres- 


3447 SOUTH ELATI 


STREET, 


~ 


sure. Adjustable over a pressure range 
of 5 to 100 psi. 


MICRO-FOG LUBRICATORS 


New MICRO-FOG Lubricators provide 
efficient and adjustable lubrication 
for bearings, air tools, air cylinders 
and other air operated devices. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-243 


ENGLEWOOD, COLORADO 
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CLIFFORD F. HOOD 


Portrait by Fabian Bachrach 


“U.S. Steel employees invest more than 
$2,400,000 a month in U.S. Savings Bonds” 


“Those enrolled in the Payroll Savings Plan for U.S, 
Savings Bonds alone save the equivalent of one and 
one half $25 bonds a month. 


“For those investing in U.S. Savings Bonds under the 
Savings Fund Plan, each is averaging more than one 
$25 bond per month. 

“The response of our employees to the Payroll Savings 
Plan for Savings Bonds is evidence of their faith in the 
nation. We are proud of their record in saving system- 
atically in E Bonds, thus participating in a program of 
planned thrift while helping to build America’s power 
to keep the peace.” 


CLIFFORD F. HOOD, President and Chairman, 
Executive Committee, 
United States Steel Corp. 


Today there are more Payroll savers than ever before 
in peacetime. If employee participation in your Payroll 
Savings Plan is less than 50% . . . or if your employees 
now do not have the opportunity to build for their 
future through the systematic purchase of U.S. Savings 
Bonds, give your State Director an opportunity to help. 
Look him up in your phone book. Or write: Savings 
Bonds Division, U.S. Treasury Dept., Washington, D.C, 


American Society of Tool Engineers 


10700 Puritan Avenue 


Detroit 38, Michigan 


THE U.S. GOVERHMENT DOES WOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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CARMET INDEXABLE INSERTS 
NOW LAPPED TO A MIRROR FINISH 


to reduce chip wear and increase tool life 








New Handy Plastic Slide Package 


Individual pockets of heavy gauge, clear 
acetate now make it easy to check your 
Indexable Insert stock. Slides open for 
instant dispensing. Cardboard back car- 
ries Style, Grade and Quantity numbers 
plainly stamped. An index of grade mark- 
ings of Indexable blanks for quick identi- 
fication is included. 


WRITE FOR FREE CATALOG C-16 
“Carmet Cemented Carbides for Industry” 


This 32-page first edition has prices and 
complete specifications on Carmet’s full 
line of cemented carbide tipped tools, 
Indexable Inserts, blanks and _ holders. 
Speed and feed charts, grade comparisons, 
ordering information included. 


ADDRESS DEPT. TE-141 


Here’s another Carmet “‘first’’ that cuts machining 
costs. Top surfaces of Carmet Indexable Inserts in all 
grades are now lapped with a super-fine grit diamond 
wheel to a bright mirror finish. And prices stay the same. 


Chips just slip by on contact, so cratering and chip 
wear are reduced to a minimum. This low micro-inch 
finishing makes cutting edges stronger, too. Burrs and 
feather edges that contribute to early chipping are 
actually honed away. Cutting is cooler and more even. 
The tendency of some materials to stick is greatly 
reduced. Seating of the insert is highly improved to 
minimize the hazard of breakage when clamping. 


Your Carmet distributor has Indexable Inserts in 
stock. He knows carbide tooling. Call him for any 
information you may want on grade selection, tool 
design or tool holder styles to make your current jobs 
more profitable. Or write Allegheny Ludlum Steel 
Corporation, Carmet Division, Detroit 20, Michigan. 


wew-7401 


ALLEGHENY LUDLUM STEEL CORPORATION 


| ‘ | 
CEMENTED CARBIDE DIVISION OF » AL 
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NEVER BEFORE AVAILABLE 


A reliable method for measuring the cooling characteristics 





of cutting fluids under actual cutting conditions. Do you 


know. ... 


e “Chip curl” influences cooling action of cutting fluids. . . 


e A fluid can be too good a coolant. . . 


e Fine-finish benefits of cutting fluid are controlled by tool 


temperature. 


These and other previously unknown facts are discussed in 
detail in ASTE Research Report #19, “The Cooling Charac- 
teristics of Cutting Fluids,” just published by the American 
Society of Tool Engineers’ Research Fund. The Report is 
available to ASTE members at a cost of $.75 each and to non- 


members at $1.50. 


Orders should be addressed to ASTE 


Research Fund Director, 10700 Puritan Avenue, Detroit 38, 


Michigan. 











wow SFIBERT spinptes HELP SUNDSTRAND 


BUILD BETTER PUMPS 


%& For 4 years, Seibert Multiple Drill Spindles have been helping 
maintain close tolerance standards at the Hydraulic Division of 
the Sundstrand Machine Tool Co., Rockford, Illinois. Multiple 
spindle drilling machines, as shown in the photo above, are 
equipped with 32 Seibert Slip Spindles and Adapters of varying 
sizes, for drilling, reaming, chamfering, and spot facing cast iron 
Fuel Unit Pump Bodies. Tolerances are held to within .002” of basic 
location, at spindle speeds ranging from 805 to 2760 R.P.M. 


Investigate today, the three advantages of standardizing with 
Seibert production holding tools. You will find they will meet your 
most exacting tolerance requirements because they are precision 
built... you save money too, for Seibert holding tools are lot 
produced in a wide range of standard sizes . . . and your orders 
receive prompt, efficient handling because Seibert specializes in 
the manufacture of production holding tools only. 


FREE DATA 


Write for Folie 
1-50 illustrating 
and describing 
the complete line 
of Seibert Muiti- 
ple Drill Spindles 


—_ 


Upper and Pinion Drive Universal Bracket Spindle 
Lower Drive Shofts Joints Assembly 
Assemblies 

Adaptor > 


SEIBERT & SONS, INC. 





1003 E. 24th STREET 
CHENOA, ILLINOIS 


W Quality MULTIPLE DRILL SPINDLES AND PRODUCTION TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARB; INDICATE A-2-246 





FACTS 
IN Gny LANGUAGE 


(Got yours in English yet?) 


The human penchant for figuring 
things out wrong is probably as old 
as homo sapiens himself. Stone Age 
or Space Age however, the man who 
has the facts is a lot better equipped 
to arrive at the right answers. Pace- 
maker of progress, American tech- 
nology has penetrated Russia’s Iron 
Curtain. At great expense to the for- 
eign publisher, a Polish language edi- 
tion of ASTE’s DIE DESIGN HAND. 
BOOK will be published soon in War- 
saw (not available from the Society). 
The facts are —that ASTE’s unique 
resources made available the best 
practice of “in industry” specialists 
for the first time. The most impres- 
sive endorsement of “public availabil- 
ity” comes from the thousands of 
manufacturing personnel who turn to 
the Handbook as an indispensable 
tool in their day-to-day work. Over 
20,000 copies of the DIE DESIGN 
HANDBOOK in the English version 
have been sold since its publication. 
To the Soviet satellite country, a pic- 
ture of increased design efficiency is 
clearly spelled out. We therefore as- 
sume that it pays to know the facts 
. . even behind the Iron Curtain! 


DIE 
DESIGN 
HANDBOOK 


$9.75 Members 
$14.50 Non-members 


CLIP AND MAIL NOW | 


on 
to: 
3 


GINEERS, Dept. 


is order coupon 
| 10700 Puritan Ave., Detroit 38, Mich. 


send currency. Mail th 


Remittance payable to the Society must accomp 


order. Do not 
AMERICAN SOCIETY OF TOOL EN 


Payment enclosed in the amount 3 a 


| Please send the DIE DESIGN HANDBOOK to the ad- 
Chapter (if member) 


| dress below: 
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ANOTHER ASTE “FIRST” 


—a sharp new tool 
for getting the facts fast ! 


It’s ASTE’s newest reference book and the 
FIRST authoritative practical treatment on 
modern practice in the process planning, tool 
design, equipment, and operations involved 
in producing structural parts from metal 
powders. 


The book’s scope and content were deter- 
mined by a careful survey and analysis of the 
needs of ASTE members. You will find it a 
253-page comprehensive volume packed with 
professionally accurate and technically use- 


ful information—a sure stimulator of ideas! 


Compiled to exacting ASTE Standards, the 
potentials and techniques of the metal pow- 
der process are thoroughly explored and 
explained in this volume. 


Bound in the same serviceable binding as 
THE TOOL ENGINEERS HANDBOOK and 
DIE DESIGN HANDBOOK. 


Reviewed by Authorities in the Fields of: 
e RESEARCH 
e MANUFACTURING ASTE MEMBER PRICE .. $6.00 each 


NON-MEMBER PRICE $7.50 each 
© CONSULTING ENGINEERING FILLS THE NEED FOR FACTUAL DATA BY: 
© METALLURGY 


PRODUCT DESIGNERS — to produce designs that can be practically and 
economically produced. 
A REFERENCE manual... an IDEA stimu- process PLANNERS —to know the conditions that favor selection of 


. . ° the metal powder process as against competitive processes. 
¢ ¢ Mp 7 y 
lator . . . a COMPARISON guide by TOOL DESIGNERS — who will find new tool design criteria that must 


GEORGE H. DeGROAT, Associate Editor, be followed. 
ALL TOOL ENGINEERS —to show what is needed in equipment, plant, 


American Machinist. and personnel. 


FILL OUT AND MAIL TODAY 


Please send ‘TOOLING FOR METAL POWDER PARTS” to the address below: 


Payment enclosed in the amount of $ Orders shipped to Canada 
will enter the country duty and tax free. Remittance may be made in Canadian funds 
at the same prices. Shipments to other countries are subject to import regulations. 


Name 


AMERICAN SOCIETY | ssises me" rim Nome 


Street Address 


’ City Zone State 
of TO () 1, i N (j | N k ; RS Remittance payable to the Society must accompany order. Do not send currency. Mail this 


order coupon or a facsimile to: American Society of Tool Engineers, Dept. 3, 10700 Puritan 
Ave., Detroit 38, Mich. 


10700 PURITAN AVENUE IMPORTANT—In order to obtain the special, member price of $6.00, orders must be sent 
DETROIT 38, MICHIGAN to the Society. 
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LOOKING A 3/\) Sa ce 


At the start of the new year, many industry leaders predicted that 
1959 would be a year of full economic recovery from the recent reces- 
Sion. Others, while forecasting a continued upward trend, feel that 
full recovery will take several years. 


Suppliers of raw materials are optimistic. Spokesmen for Allegheny 
Ludlum Steel Corp. foresee a better year for the steel industry than 
1958. The need for stainless and specialty steels is growing. Tool 
steel shipments for 1959 should be about 100,000 tons, a substantial 
increase over 1958 and a return to the relatively high level of 1957. 


According to marketing experts at Titanium Metals Corp., 1958 marked 
the first year in the eight-year history of large-scale production of 
titanium that production increases were not recorded. However, market 
diversification indicates that the industry is on a solid base. Ti- 
tanium is now being used on commercial aircraft and the price of typ- 
ical titanium mill products has been cut in half. 


The Society of the Plastics Industry notes that production of plastics 


increased five percent in 1958 and predicts a 250,000-ton increase in 
the coming year. 


Greater capital expenditures for 1959—and thus better business for 
the over-all economy and the metalworking industry in particular—are 
forecast by the president of Standard Pressed Steel Co. He notes that 
all segments of the metalworking industry will be participating in the 
upswing by mid-1959. 


A less optimistic note has been sounded by the National Tool & Die 
Manufacturers Association. They expect business conditions in the tool 
and die industry to increase only about 15 percent in 1959, which 
would be less than the average for the past five years. An upswing in 
requirements for farm equipment has led to better business for tool 
and die companies serving that field, but requirements for the auto- 
mobile industry have fallen off. On the basis of tool and die orders, 
it appears that the automobile industry as a whole is planning no 
major model changes for 1960. The aircraft industry, currently going 
through the change-over from manned aircraft to missiles, does not 
have high requirements for production type tooling at the moment. Best 
bets for tool and die companies are customers in the electronics, 
appliance and business machine fields. 


The year 1958 pointed up the value of continuing research and the high 
cost of operating with obsolete facilities and equipment. Companies 
with needed new products and efficient new plants generally managed to 
hold their own, even advance, during the year. 
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Critical Contour 


Tolerances ? 


Contouring within .001” of true contour—inside and out 
— without waste requires the kind of precision built into 
an Ex-Cell-O Style 416 Vertical Contouring Machine. 

The aluminum forging illustrated was first contoured 
on its periphery with a single electronic-tracer-con- 
trolled tool, then precision-finished inside to .080” 
wall thickness. 


Designed for contouring hemispherical or irregularly- 
shaped surfaces, Ex-Cell-O Style 416 Machines also face, 
bore, turn, groove and chamfer with automatic cycling 
between loading and unloading. 

Call your local Ex-Cell-O Representative, or write 
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EX-CELL-O FOR PRECISION 


LEFT: Single tracer-controlled 
tool contours aluminum forg- 
ing to .080” wall thickness 
holding .001” tolerance inside 
and outside. 


S 
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ABOVE: Compact Vertical Con- 
touring Machine handles me- 
dium or large workpieces. Slim 
cabinet at right side holds elec- 
tronic tracer controls. 











Close-up shows Style 416 con- 
touring the inside surface. Work- 
piece is held in a vacuum fixture 
mounted on the machine table. 
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directly to Ex-Cell-O for information on other Precision 
Vertical Boring Machines. 


EX CELL OF estas 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES 
CUTTING TOOLS « TORQUE ACTUATORS «+ RAILROAD PINS AND BUSHINGS ¢ DRILL JIG 
BUSHINGS « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


Here’s Why Clearing’s Torc-Pac O.B.I. 


Is The Most Practical, Most 


Versatile Press Available Today 


The removable drive and slide unit 
shown at left contains the most 


> 
= | x maintenance-free air friction clutch and 


brake ever built for an O.B.1. 


An extra drive unit can be used asa 
replacement to take care of 
maintenance of Torc-Pac O.B.1I.'s 
in your shop. 


Torc-Pac O.B.1.'s can be used with 
special Clearing feeds to give you a 
completely automated stamping line. 


Torc-Pac drive and slide units may be used to develop your own “Power Tooling” by mounting 
directly to fixtures, or by using easy to build special-purpose frames as shown in the models below. 


4 Torc-Pac drives used horizontally 2 drive units give you 3 units give you 
in a unit like the above. the arrangement above. “Power Tooling” as shown above. 


Manufacturers of Presses, Dies, Lathes and Special Equipment for Aircraft and Missile Industry. 


Write for specifications and additional facts on Torc-Pac 


© 
Ciearing DIVISION OF U.S. INDUSTRIES, INC. 6499 W. 65th Street + Chicago 38, IIlinoi 





